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INTERFERON BIIV11KI VOIMliis I OR I Ri U I Ol CANCER 

FIEO>OFTO.KIN\KNHON 

Fh« | rese Cum: > . \ \ < ides wirb an increased 

i U t' o e. uh ; «'\ eancu» 

backgroi*ni> of thf is \ i n n< »\ 

Interferons are importaat. cytokines t < < > by aohv;rak ami proliferative, < 

be);! n if have i\ f observed u a a ember or diseases, oKNuimg heprmps : various cancers, 
uf t e ! t i , i U i ilu i<<< ^ I f' 1 .^ 

i s \ y * t i u . IK u\ UKU ! i 

t (1 <<) v. ,r Mi u ! . - < \ 5 >a ^ ii nk ( e P 1 1 

l\l - moke u 5 * rm of 4 u ?u 

o Wsi also cid residues. It can ep duced b> nost ells in hebodv in paatic In 
fibroblasts, .in .response so viral no or exposure to other biologies, b binds to a to 
v M v. , , rtvepvo aad e <\ ueio>. ^ > o K . „ <\ ill- m ~ v.i ..^ m mi .41 <t> e,<n\ 
leading to ! > tv»vi^ oflFNB ab k genes 'lo in n produces effects which can he 
classified as ant-vimi. anbprohhe-abve and imrmammodibatoty. 

} fx , aii x ,t ,d . < , , i . i \ N N - et\ i eo ^ > an ' 1 < » Vil o 
1980, and in EP 0 083 069 ; EP 0 041 313 and US 4,686, 191 

(! Mil s iKf O !i >. K t V s > ' i ' 1 i i \ • V b V 

Nod. ,k<?4 S<4 DSA 94: 1181341818, 1 997; ./. M,>/. ShN. 253: 1 $7-207.. 1 995 y They have been 
reviewed in <4b Moe Life Sci 5442034.200, 1998 

r^pK^o < d N! U - -co ceo 1 IM «M 4V s \ v» m 

US 5,793,779). 

\anoa$ - ' i s <■ s ° 

4 ox aboT Pol> . * ^ joo of ativ« IFNB or a I 7$ ! = on'P4\\ 

I njj \ s m— Vce^v ? j. r , , ,i v ! h AiuOt 

<c< u1e>e, « oricf aeans t i , > >\ ; < . o.\; m> ' >. "oncs t 
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s i v x ■, ?ys? d sc5 PEGvla i 5 f i 3 < is 

t !» - i • - - < , i p - vp s MB 

is jkm 1000a , one e\urnpte > polypeptide belonging fo tW L-tVAth iu*mo*v. s vf 300 \ 
Wore > ill. s iocs c.U>c . . >\ w s ^ - , Nv }\|> 
fusion proteins. WO 00/2(;3S4 discloses a u ahed of producing a glycosylated polypeptide 
variant 1 reduced allergenic; ty. odocb as <. x f t a corresponding parent polypeptide 
camp scant east on daiuena eeotg s liS 121-8,092 ddcio mocliO ation of 
ukvYk-o-k v v » > p \ 1< <■ 11 'iu 1 ! 

one ! k <. \ carbobydiote chain as compared to die native polypeptide fFNB n Oientioaed as 

>0 W81 uO y , , " - ! 1 ,.. , , U m '.0 a-(> c ■ v xhv 

technology de-scribed 1 US 5,218,092. WO 0] 15 16 adW 02/0 806 (h«c ise glycosylated 

> \ - ! s 0 I x> s N ( j 1 - 1 es i , 
disclosed m WO0.V002KS2. 

O. nxneut s u Ik - 1 ^ hu tlso icirk-U 

i fiU dllN ! U vl >^\U<^ V J ! t * 1U ll „K «SJ 

AKur >u)i \ tt , <k i ! r O " ^ 1 o \ c <. v > 

jko k < ! OS ( (. 5} it fU 

o . i v - < ^ a can , cy i s Knvo to be 

Me , o , , - , < n t f Ul 

> i > v. petaods of dine as compared oPb piaeebo -ev.-ci.ed paoeros < n c , s 
k int <. i s x < , \ < ^ s ' >s 1 0 v, 'Vf 

\ n > ns -> P k is s > s n ' s, ! > t i s p 

in ludt ul n v > v s < > t K 

3 mp >ras (Clin, Them, ics 

in addition, 6-40% -poo a develop oeutraboing antibodies :■ > IFNB da; do as 

1^0 I \ v » » n i i 11 \n 

neuoobcaog aoobodies decreases Use e>olog;eal .response ro IFMPs, and causes a dnnd towards 

0 s \ 0s1 .3 NO 

Hs to n > - . t s^ - 

i , , 1 > - , '\ >! s 
Interferoks have teen shown to induce rernissao.es in a variety of neoplastic diseases and 
are also noporisao for 1 die nbysioiogai regelsdor.; of f i 1 . and differennaooa of cefSo 
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i Ov hw,o wuciu> iros acoU^u^ -chivm,*- ./ciro fi 1 , .mo <t 
ohi\M«)sonc <■» " N o * x v ! \ V \ o,nk> nd si 

etai fmpv ,m fc*W >fCantvt 3c> 1 >U 19)8 :W0 V o to , ( o «; ^ < e/; ^4 
,'A57-:W s ^v+m^s... > <,< v r^, 9*0-) 

Also in ivtmnhocybe leakaembi a o^ on of this region has been found (Heyman ci at : 
Int. J, Cancer 54, 748-753, 1993; Strissel et at, Gmsws 47, 217-239, 1998). 

\\ I > , < v <. , i > s r o 

sinwea-sur genes, -asil fku k>s-. u;iM\ ; :^okkT pane-- o. n: pmUo: tor malignant 

Us Of U I < ' >■ v. 1 1 M \ !>( i 

to ! ! -v't , ■ , ■ ; 1 , tv.ii •> ; of 

responding ',<■) interferon therapy, This sob -group of prisons could be selected for cdoseal 
oxo-t ^ n v h f , t 

u \t j s\r . <>< - , \ a \ . < ^ ! ^> t ^ 

BRIEF DISCLOSURE OF THE- INVENTION 

dnu In 'SM iKl ' <. i I ) ». t. j' 5 

}«(' p p it vod> an increased thnndonii! In vd ! o Ik as compared to ik old for the 
mumm... ton. of a t md;c ovsi for die treatment of a cancer haw m : - t m n; cells carrying 
interferon type \ deletions;, 

i a second aspect the invention relates to the use of an iof.erff.o-on fb i \b polypeptide 
.o s < ■> S ! ' 1 > 1 l i o <- 1 

' , if 0 v t iO It 1U1 

i O^M!i\ > i i , i !< i < f U 0 

hue it > i s ) si j , a v h <v n( 

I deletions, said method comprising adiminsicring to J io ^ , a therapemicafiy effective 
dose of an rmerkoon beta (IKb.B } polypeptide with increased iurichooal in vivo half- life as 

! K u ^ x t i \ i > o . j o t f \ i . ul m 

particoiax a tmam being, having cancer, said mefhod comprising adxninistering to said 
-rjannsJ t Uci,^ ut v, U vlh ^ ^ a m> ^ bet i v 0 > ^Ur xv ^ !l 

mere tsed fimctional o; half-life as compared to interferon Bba in combination with a 
ehetr * her rcutio ap;:o 
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f s 1 ( i <. i ] -s n * 5 is n 

i) i Ms \ \i> poKpqiid With uck I S 

compared to a: t 1 

eh a phai-it:; : >cenUcai]y acceptable diluent, earner or adjuvant, 

BRIEF DISCLOSURE OF TOE DRAWINGS 

Fig. \ shows mea« noftnalused mrnor volume cur ves of A375.S2 huraaa o afumm 

, ! N < ( f ^ » , -t) v 1 ! > N O 1 ,< * >, 0' i< ! 

X: Controls; x RebiKsD (12 Miili/mh; A: 20k.Da mono-pi gyhveal ia?S+Q49N*Q5lT4- 
HI h , +H UMv' ! * t , H K |> p> ^ MP t * h\n • e? . - r < a ,u |C n ^ P \ 
Q5 IT+D U0F iNf J-Rli 3T}hl N $ (13 MIUAnib 

DETAILED BISCLOSURE OF THE IN%WTION 

! ! the ! ! ml t <J t 

b corpomied in - to tereet 

DeHaittans 

In Usee* k\\t of the eaan h\ aa-nK toi nd ste sn >< , >to ' e< < s pgh 
The term toorid mabgnarit turner ! is intended to mdieaie an abnormal ; to t mass of 
i ses , ' 1 ) f J ^ > p ,cMveist 

! v s f ) v. n < \ cells 

M v. ! ^ < ! , i v S ! v ». „ > v i f 

Miuir non-sreai'i eel! lung cancer, eoion v. v rana; ceil carcinoma ami malignant 
melanoma. 

The teen tonrmnmeneh a: intended to indicate a malignant tianor of spitoehal origin. 

- , v n ^ ' , , < ■> < i > A 

cpJtlKi t isjUv a>eihv4 n to ftv is v m n , h b H, \ k rem, i 
e t such as imesthies, urinary bladder, a-cma etc. Epithelial tissue may also extend into 

S v. v. S > i s v. !! ! 

"he amn to u ■ p s " a nu ode ,e atom no a sn 1 t.a >r aimor gr<mmg em ii < < ee 1 1 
tissue, such at cartilage, fin, muscles, tendons and bones. 
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!\ s . v ^uuoi^ 'W., c .h't'tJ nee e i nee that orp 
from the bose marrow and which keeps the marrow from producing iiorma'l red. ohi , 
blood cells and platelets. 

The ii 'lympikiih;^ n n f - ■■^■■w Put n ;n kw nodes or <■>!< su s ui Ik 

lymphatic system. 

i >t t , ! s , *. > , . ' Ufi.; i 

) > sur i 

K U t ! S f ' n '?» 

intended; c<* e o, w , , . , s , < < w s \<<o- s 

, ps w > - , v o. v c t , ( pti . s f ^tul r 

h < < \ vi W V ' C ! > iO I n> I K >! i i > ih < i 

u ?T iOiOt U On 1 , i i ( U>i H lot X> 5 IN 

. «. I 1 t I x H i <. ! O i { 5 l< M 

K i * * In 'ii J k 1 ( « 1)» > IS t 

hi < t «. v i > . ^ v si' I0' s 

k UH H]U ,CC ' .0 K» 

«. t n > ^ i v ^ ! \ he 

! CO. Wi - < f'OiK 01 00O> >v 

The term covalem attachment loeaoo that s polypeptide id the t , o w w moiety are 
ihv vhufj < l h n I i i c v i i et d O khk fiOEv 

another through ar ouewwmog roomy or twoebew -etch as a bridge, poteen or krboige rooiety 
or moieties uwog a.o tdtrsehnwnt group powera in the polypeptide. Preterabka i conjugate is 

Mvin'Jlk V N i i ^ < J ! l ! ? !l 

blood. 1 .n of conjugated polypeptide:; for use in the invenoor include glycosylated 
! 1 it In o l< - j j < <> i 

pok t 

! - l , , 0 i I I i i] l I 1 

coikugating to an attachment group of a polypeptide for use k; the invention. Preferred 

A.tnpL- i oJfi) n | v s , „ i > i ,OI ' On 

Vfoen used in iht icxr. of a eorhuga 

HI, it )K i I K X * K\ f\ f n 

pc de 
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The term polyme tn ec <. - so euie forme* bycovak Mink O 

tWO 01 k>W . s i U N v v -v < 

t) ^ > v nx v i " t ; j f no 1 

m ;r.i-,.;ch;.!i;'.-..\ ; ^i;. I d swiu >> '■ a«.-r inokeeid hu)i \ -:\ p;Oeo\d pooaucr 
molecules include U such as mPRG. The term ''poiyuwr o'toiecak 1 ' is also k nJ< > to cover 
carhohyd; tte > i es > t t cosy 

pebonned G obr ( > normally involving eovaiendy linking a carbohydrate molecule to an 

'»<> agsent 

« to hU v » t c ik v. ^ \u k*i i mi L \ ot '> 

g;ycosykbor (ai described further below) u k to herein as il a sugar moietyb s > i \ 
the > > glyoaaylauon site h an N-glycosybdon sing bin also an ' n i v i site is 

s<» CtffpGd, i ,v 0> l " 1 , JKC^iH W I h vt k s l i d thol ^ ; (^1 Ul 

U NP H tu is bar. ^ , b N b , n \ c v x a f ^ ) ; | b Ms i isoup 
be O < ( U (K i (» , g KM 

f v 1 v c So , . 5 Oiui:^ jt h - <^ ki 5 [v. ki Oi 

it s« n > t. c aa die conjugate is ^ v. u o < every reference to "a rnao polype elide 

i I < used erem shall tx rc cence to one o no e 

O t - < OKO isb , 

'The term "attachment group" is intended to indicate at) amino acid residue group of the 
polypeptide capable of coupling to the relevant aoo-f oiypepbde m < + b t i t for a 
polymer, in particular FECg a frequently , attachment group is the soarhno group of lysine 
<>; dec S v*n - vJ a a v> o ary < Gv> - *h - > * - ^ 'a, « \ i c a d - Va <coS 

•H U{ < { 1 t , < ! i ! 5 <t t ? 

, S 0 - ^ > s , ! 

ki ,\ v. «. ■ f v OH 

guaotdtae (e^g. \g s ■oadazolc (e.g. Blag and. oxidized carbohydrate rooiedea. 

) . - v s s tu ai an no 

way to iodicaa; the a.a«ao acid rcaMues aonsbtobng an i <. } site (with die sequence 
x ^^v\ \ i ii'Mt^>|i x \ aroiao scid 

N < 5 } i ! ! * \ \ S 

t i o S s ') 1 vivo 'm mo nd 

.most preferably threonine). Although the asparagioe residue of the N-glycosyiadan site is the 
one to which the sugar moiety is attached during glycosylation, such attachtnenv cannot be 
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achieved unless the othet amino acid residues o tl e N glycoss atio ate is p 

Wotdt ar U ( ms n is. <. N xm ^ < 

' , < j ! ) v o { o ^ m ■> UV. ' 

connection with alterations of ihe amino acid seaaerce < the parent polypeptide is to be 
understood as amino acid residues constituting an N-glycoaylation site is/are to be altered in 
iuch s t i i s j v . v t so acid se^ecaes. 

For a a > <. i's s 

residue. 

it should ix , , v< i i e v i s ? t t t " < > i a i of , dt elusm 
exposed to the - * a a used in connexion with imrodacaeu of < in vrea N-giyeosyi;uio» 
die m term refers to the surface accessibility of the ammo s * side chain m the position 
s .M H s 1 ! s \ 1 , d in 

sens e s> tha. ot - "a ce ^ ,\ s e i : iC H w io l * mu am e si ; ■ i W . 

li> -. v. M V K , a K MUv> s 

a <o s< il i h i m c ms k f < <v , > x h s t ^> t. hr 

oaposeJ othe ^ssOk 

!hv s sga ^ a? > iv s s i , 1 ( 

sialic add .may ha removes! ag. hy ensyaiabe sbavage by iamrammidase, to produce an atsl&io- 

so < *■ <di mi si «io ibb.. « ; t tbm u /b ,io,si>r -rMbm.il!> 

naamoso. 'This may be done by seqssenbai treatment audi oeaaasaaada-aa jlhgalaeaaidam and 8- 
v s v (Brady et ah J. Inker, Aletab. Bis. (1994) 17 ; 5 10-5 1.9 sat bS 

5,549,892), 

ihe ss SMs ob.es ms; , ens 1 map* jypep i> 

moiety" is intended to indicate rhar ihe amino acid residua is one to which ids o \ s h, t s ? i 
moiety biads < ihe ease of ac i i arraae ae;d residue) or would have bound s, the ease 
of a removed amino acid residue); 

ih k a isc isiKaCia-c ' et c <os ; i , s v( . . > s 

aiedifiaatioes, sacii as s/ubaiitatsraa is imended to ailow for adaaaaaa differeuees: being aresea; 
o < hor t s'v< ( u •> ^ o ^ v i i ! s d <ro os 

a ss s t du< c si i t m * >< u f > > t > i ' 

na^aety tlie fFNB paiypeaaae raay campriae otia:a ! ! s> that are not related 
in troduction and/or i-emoval of such aurino acid residues. Uses*., rrag . for example, include 
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! 0 > f. H US <1 > i 0 !„ J v - US 5 < S V <> > S «. \ V 

t kl > v v 5 i U \) S i > i 

substitutions perforated within groups of amino acids with similar characteristics, e.g. small 
a moo, en's i v < ' , <. k 

acids and aromatic amine acids. Examples of conservative xnbsbtuiiona in the present invention 
u o u p i m ' i v | 





0 , 


GKvt so"! 


Serine (S) i Ceve <K s \ i 




Asparac > (D ■ 


Pbrmnn:. , id Pi; 






Asparaginic (N) 


Glutamic << - 




"4 


Argnone (P.) 


i i < Utf (U) 




5 


Saok-uch.se tO 


Leucine (L) 


m < m ( \ > 


| 6 


^ > i ^ 


Tyrosine (Y) 


frypO phan W) 



The term "a" as used about a non-poiypepdde moiety ; an amino acid residue, a 

-Of i ! \ ' It t t il «■ ik ! i i > >. 

(such as a substitution, m amino acid residue or the 'like} selected from the group consisting of 
s intended to s > > selected.. Thus 

\pjc s 0U1 ii \i j t < nm «t A ! ! i 

include all eonibinabotn o;' A. B and C ue. A ; B, Ch A-tTb A-fC, BrC or A+B+C 

The term s least one" as used about anon-poiypepdde mo;epa an amino acid residue, 

\ ! ^ < 1 > \ ^ I 

1 ! em ! o en u ^ v ' e> t - .at I > m - <. a r v » ! Urn 
U N < \ f < u s . s v * «. , > << d > ! 

o Itu »u b v a 1 ! X - < " x 1 » ! 1 \ ■ s n 

•, s D / 6d'o<, > < ^ 0 ? 

(1984) together with their corrections in Bur. J. Eiochem., 152, 1 (I98S), CA is sometimes 
, , s , s v ( a > ana lino 

o is smoup consis S \ ystei u (( a m C 

tapajKwu HVpwul} mane; d tiih rh aensh mm (Pbe or F\ ah.ehoe p3U 01 (1 • 
histidtne (His or H 1 leucine (He , s - LysorK eucin (Leu or L\ roethiorooe (Met 
r'M},asparagme{A N) ; p si 1 a e(GinorQ) ; ; ue (A x 
v m 1 n Pr.e u f > 1 ^ v ^ 0 ^ ' t i 4 - \ x ud \m 
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! t \ esid § Hit c \ < >gv > or identifying 3 o cidpos on sub tt is 
II lust rated as follows: 

The terminology used for identifying amino acm >m >. •> - is illustrated as 

follows; €17 indicates teat pos.ieori 17 is occupied by a cysteine residue hi the amino acid 
s,qu iv s ^ M \« - i ni m v < > sen," ,t,b 1 

< n *Cs \,i t S v, M i v m »» ^ v «. > «. ^1 m> J Nil 7hbS 

ac tns m amino acid sequent 1 cot uho 3 ^ sk > s do 

with an As;: mbdue ami a substitution of the Asp residue in -position 73 With a The or Ser 

i S v „ * ^ » < N V< V v< t ! 

! \ < 0 , 1 v ^ N \ > v ■> % k Ml 

1 ih < { s 11 1 s kw r H , ! ' s ^ 1 ^ ' ; 1 ! 1 u 

obi vim oayhln n 1 n he residue alio! ys residue located is sositiot) 

i j mh t m I 3 d substitutions and in m& art idicated in the foil og 
wa> Substitution of the Cys esidoe at position 1 with a &r residue nui soserbou of: a f he 

1 lias < ' itltlOMi c mi ss m< <• la t Pbf 

rhonmro t ul ! t, nd\ kooei v -t tea of two or 

u 1 ,v > c- Ikmukmou OpXPltl . W hh\ 

semisynthetic, symbolic Jtain, or aoy eombi nations thereof. 

indicate a group of polypeptides with sufficiently honsoiogous amino acid sequences to allow 
tftfmtaDt fte seqmes, :e;g. -asiag the CI .Uffl AI .W prop m An CM seqtie«c« f amily i s 

t.oM i Nvi \J f ^ > i'fuib mi x e ^inortpm? t 

i\ l f>< lHMn x \ Dpi s ' V ^ { ' ; i 1 

mma) ^ k v. t s « j v > 1 \ 1 t \- u* x m 

,4 eh h> yea cb 22:4673 $680) 

V tM x , ti 1 it O ! 'lib ^ bv ^ 1! 

a gtvou JFMB polypeptide^ which s hoxuologons (i.e. <. <. t m position m either 

mti V ' ) ^ t < tits' v' i i ^ >!!!!! f ! ' 0 " Si 'd 

Pbb* in, v n 'i - 1 1 5 

fc \-JO > f ' 1 s It i 1 1 f 

above. 
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"Ced '. 'Iivot eels \ "t oil hn<b" mu \vb auVae ' aie used unerdueigcahh .-en* and all 
such uvi m « *o be understood to include progeny resulting from growth or i« m or a. 
cell 

S ' t > t K V h <. O N f 

, f i > v x , a 

i ! 1 < V < O V V \ , v v ^ 

by means of essymaiic ligation tiwwe, n< , ^ • ' o relative to one another such that 
the normal f auction of the sequences can be performed For example, the nucleotide sequence 
encoding a. pre.sequan.ee or seem very leader is operant y linked to a nucleotide sequence tor a 
polypeptide if it s expressed as a preproiehi that ; as m the accretion of the i - •> < < 

„ p tv U v t M v. I t s. - l t~ < u\<Op< fO.m 

U vo uov a » i\ - m > e s | t < i nk< i 1 <. J '^t'^> s J c<^tu n«.o 

so « < U 1 5 > - - v > H c i a > 

> , 'u > ^ <. nthticaseofasecre i carta con ous and inn d n 

pi e\e t o s k m* <.<> 

eo IbvO mhf< hK . \ t t n 5 <. ) <. ^ mtuiKt a v n jl 
,x ^ 

I > ^ \{ , v 1 ! f 

d v S dt V S, n d, C 

fin lot m um ^ k > f 
H»b v t «. > > <a*u u i N 1 ! i > lb ' >> ; 

» t< v as o a v > v v'HOved. 

I , , ! O V 5 i 1 <. J t U 

{not ' l t aaO ~ l . ' I > > 5 a i , U 

K t v HU'M , S ' , t 1 \ 'ssWMuMtl it led ^ 

indicate the abiihy of the substance to induce a response hrora the >m . system. The immune 
t s v > „<k ^uR iu c nntal! nw «uv 

^ uto ^ i i 1 ' i i cm r\ \ ~>e 

determined ry *ne o > \ ^ < { ys e.g. »? vivo or in vit?v, e.g osins the 

- vitro imrnorsogeiueity teat outlined in the M and Methods section below. 

\ t \r , u t s N y ? 1 s»' ' u am. a 

ndi hi )o'typepnd < * a uu 1 wj 

response than a reference molecule, such as wfipnype hiirnan .tPNB. e,g, ; Rcbibb or Avonexiy 



w* (mmo - 



ll 

srav; of wild-type an IFKB. sue detenmned uoder corap 

! f \ \ e c >i ^ A i\ I ! ! \ < t 

!\, -esoTk . \> ! v u s , o 

product or a > IPNB h < pari of the product (as appropriate), Normally, reduced 
;ou;booy reactivity pop. reacdvuy towards > \ w \ present r serum from patients treated 
with commercial F \ o o\ h is an indication of reduced ; < - * - However, 

i H 1 s , I 5 t v t ' ! X > i i ! i^f! 

high degree ofc oss-it ) $ si > 1 though tl capac w ufi. 

th^d t u *v \ > o * > e w ><> \ - y «') i ; , » h t «i ti j 
immunogenic poteoti&l of & polypeptide cannot be detennmed without conducting trials with 

i) \t 1 v > v. 1 x ! 

The term 'Simulating antibodies 1 ' o intended to indicate antibodies, in particular 
» «L n non x >\ a mammal rn response to treatment with tluo |C * or 

<i i< U, ' . < i > ox A%«i?x& 

T H ! t m i , on n t id u.)< a the \ nk i 

> i „ v , i ; ^ 00 s ik t iX 

it which 50 ft I i of the polypeptit i \g e is sull p^ eui 1 se 

t u n'rwiHiK i i h a * t * 

the initial value).. 

As an ui t < to vk . ftmctional in vivo il 'k tut it j> rnay be 

t m»t 1 \ to < f t t 

the plasma or bloodstream poor to being Je ec . iv\a n.iiiv of serum half-life u often -none 
$ 1 v ^ dsn uii i ' - it In ' lie \ 

usually a goo, * t w s i j a 

an ! - ! I , ' - } I 0 - o i w > »\ i 

< ^ !! n unci, 'i i « keedl 

$ (1 i H,iP ! s 1 

(J i v i v ft n dk s as 

h t s e ^ v V . , . <. o 

The polypeptide or h». , te is normally cleared by the action of one w mote of the 
red- uioendofee-Hai systems (RES), kidney, spleen or hver, or by specific or unspecific 
I e > - a - v o i a ikit! t > a ^ i - - s > N ' < ' « > ^itifto 

and is t acc< rxpM b) gfeMxaiiai tlti'aiiotk tubular cwneoor or tubu at elu \ ; > 
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Vie \ - N d s n 1 ! <• 

ixliC! weight, wv <u< k - t d f , 10 the cut-oft (<n v It a on 

charge, symmetry, - * *x u s attached carbohydrate chains, and the presence of cellular 
eCv pku < > v i \ > 

i IH * t>>! >. \ Cvv. 

Reduced renal clearance may be established by nay suitable assay, e.g. an established in 
van assay Typically, the renal clearance is determined by administering a labelled (e.g. radio- 
labelled or s v > o polypend.de or polypeptide conjugate to a patietu i 
tncne -a , »c .e ( o v\ - -n^h v>; , ><» \ K>\? m < 5 - < Jo; mtx>' a 
uetermmed relative to die corresponding noxmoigagaved polypeptide or the norneoryugateo 
corresponding vvddoypo polypeptide or a commercial i'FNB product uiA' comparable 
conditions. 

1 i -iDi i s - \ •> i In a i n i << * h ! b i x i 1 v e 

» Ok U v V « ! v. V O O st } J !K ill 

sig ficanUyiiicn scd relative to tha ofh rferon phla (Avonex < iehd lotenrdned 
mo h s 

""bus snk I hii;':ijiia\ ^avd n no itu i dhd bfe ie 

such ) d x where the ratio between the ftincdonai in thro i d w (or serum mt li 
h 1 j <. s 1 x i >. f » i t< ol t id <> itiio bo 1 t »«» 

x iieiot j I 5 n\ o gaol i n i" ' u,r ot, > v > \k 

-uJ\ .o ,a K 2 nbvi) h X ■ - u : o \iX una d i uf xiMdb 

mini pigs or monPeys, 

!« o . l\v > > 1, < >i 5 i . xd HiUOf VtOil f)i 

life are such polypeptides where the race between the functional m vivo txdfbite mm 

hJt-hto b»l t * v\ c < . na , In thdAoot n b 

( \ s s s v -0 y I <. i ' i 

vjdiis n i i - ^ j i \ ^ Mi ' is ~ eg a e<s ^ 

m,uc it bas \ v " s >. hxkvxn m an 

experimental animal, such as cats, mmipigs oromnkeys. 

(. i i i t < f ! ! 

ikK.':«\ t \ »v v t e 1 * < 

sroperti earing erabodtms roo >ti < v edhes bas 

least two* - < a he, reduce* <. y and icxcjs d funet »ua n vim baif 
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I educed imm e.n y an< eased serum life or tra set odo * haf 
bfc and sk 

s ! t i cvwfwi s - oe;u 

n * < v > <. n <. m , \ * v 

s \uideJ k n b \ < ^ k 

assay (i.e. the assay is performed under the same conditions m < < the sarae 'ium 
S< t l fUUls 

i aerrn *kxidekmg IFNB aebvay 1 is intended to indicate thai the polypeptide or 

, t'jii\tO < «- ' > \ ■> v K " (C V sb 

vhftth n v qcs 5EQIDN0 2 i the .mature sequence) 

O 5 } K i-\ ">)-. Ti 1 CO'. -:\ I;' Hi- O , > ! . ^ i H s>> i M i * K ni'Ui i? %h 

PKK > « ! 3 k n sv a t MtK t 

H I it . ^ '\ ! iK v*ep 

vit o > < < t . ,x<« subunits IKS \ x s b > N 

1 < < ' N I J N ' l l! 

Journal of Interferon and Cytokine Research, 19: 1069-4098, 1999), and antiviral, 

f}{ nut or knnstnsoojodtkatery activity ; which, can be Mot using assays known 

K s s it ! t\l o i ,i h 

u h 1 < i i ! I i 1 i i'Ui 

I b pudeot >^ | < exhibitm o having" IFN8 activity is considered to 
j e < U k v ! , t it- Miv null) 

and sonudaung aeOvdy (e.g. as determi ced by the primary or secondary assay described hi. the 
^ t x i i \ i b v fr> < 

1 MB k eh I \b t » i x b § k » ' 11 v )0 0 \^ 

\ v , : ^ \ , , a, K x I t h (}i 

>v f s i polypeptides for use to the ra vendor;. 

ill x b lk v } , 1 U i * 0 S i < i 

semaece <. s 3e psex no *.k \c\ Mi 3 tothelFNS 

V,, < v v Untn ^ ^ v -M k\ l 1 f v. !- cj >uku 

v u , i \< << i <n 1 sb 

p-rtej U, \ o ^vco- 1 \ v % ^ , * . c » ^ N i lXi 

van o Ue?eoJ 
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fn th- onaV of a paKut i! N B , , ,o Hv ^ < - J s < > ,\> ^ >»Jt dt a . 
in one or more amino acid residues from a parent IFNB * f s such as wild-type \ inn 
IFNB. Typically, the variaoi differs from the parent IFNB polypeptide, such as wild-type 
ii , r« n! i\i no k u v m vl ' n 

2-8 ,<:u i .<> acid residees, 1-5 ammo arid residues or 2-5 ammo acid residues. Thus, typically the 
vmmi differs from the parent IFNB polypeptide, such us wild-type human IFNB, in 1,2,3, 4, 
5, on A Id 1 1 1 i t ^ , t! p,\ * i kj uom < \ u m t < \ l > u !i M_> 
polypeptide* ij'>chak:. 1 polypeptide pan of Avonex A > Eebif®. An example of a par-cot 
!1 nI. variant is BeuoeumA. Alternatively, die parcel IFNB polypeptide .may comprise an 
MeaJ w; oc vPemmsn -B , , I x v m coh> < »i 

f kxitu u - , i v t, u, ■fnmmm , on:. am a- one i ^ .kkmmn; " siiuo 
•t)U< \ , j > ' i ? A A 5 o an ) o , d 

\| k u «. , kk d'Ks! >') „ i .uuisel > 

ti <> i i Si > Sv m « > , ^ml m i > p u p . f i <<,« d, 

\ 1 > l 1 £Sh s ) u! v. suO! iS s ul i) I' \U li 111 

Method section here •}• Ochc example < i nt of wild-type urn IFNB thai jayserw 
> clFN sin the r esent i vent on are ths WO 01 6 

having introduced anchor teoiovee ammo acid residues comprising an < a t group for a 
non-polypeptide moiety, or any of the ffiNB mdiee«ies described m WO 00/231 14, WO 
O^AU" \\o;«/r o Ahum * M > „ AbL u the ar* 

B; the present conies.?: the terms AnierAma beta polypepd.de" , A.FAB < t > > l 
m f i u e s . it\f , > ! n i t i o 

vas ant thereof 

Mhv. 5 t tv. - ^ v- ! k n A s v it fk t u 

n s ! O > TK hv. i - i wd ' tl\^h 'Tv.v\ 

interferon 6ia inciede Avonex® and Km 

f he u NI < N < i i < An < ert ron emi having he 

K MKKad <e -e O^C CMC ^ x<) ~ 

Phe iv-n u v u > s>fc s ed bo \ v j. n h » j conjugate os ,o, n hv 

k-d u e o v >k * i « % mi to; of 

OtherwAe n \ in the function ^rpv-rforr : ia;k'e of IFNB, and rhns "ioe.'kd! ;A' die uuictional 
! U< n ^ s to- , >e cc ^ ^ c 1 s ! « d sm ^ 
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k*«f\%Tt T < ' "V ^ •> x 0 i^O ! ! 1 \vitO 

iOl S C Uv < s v I v > > S H 1 KAk ,s \ \ ^ < 

In the present context the term increased giyeosylabom is intended to Indicate 

increased (or u ! tuslmaeoii of'giyeosylanen she(s). The increased giycosyktion maybe 

structures. One con venters i assay tor de tears n big attached carbohydrate structures is ihe method 
described in Example 7 and 8 herein. 

Vu . f eud residue \ « Ul < s 1 i s s as ih s < I. 

| u u 1 < i i 1 . 1 v I i .ti 

she to which die sugar moiety ss attached, in oastradar > position -2, - I , ! or „ aoch as 

VN i \ \ - U'pOSil < > I i i ^ V. V S 1 V 

fHv >i5 i 1 < \ 

made with any other amino acid residue that gives rise to an increased giycosyki.hon of the 
sj \ \ i t t amo s. n 

residue m <. s , <oe >..)U ^ a s 

< n no acid residae af the relevant position to i other amnio acid residue, and determination 
o b v vs nr 

Wise f , i K I 

< t \ !,v ! < v v 

s . wu res \ \ ) 

M E s W and Y. 

It V > \ ih S ! if, 

in * is v. s ! SDiiOO 

! oiuere; ix Co; I rub a lion ■ ha rmuiae 

lin t ^ Oil. i v St 

approximate average molecular weight and reflects die fact that idem H normally be a certain 
molecular weight distribution in a given polymer preparation. 

A > suv t bar the purposes oCbic present invention includes both humans md other 
uiaeenaL ,~ - > v e , o i 
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itktes ftn us< m the imeaitta 
\ < a \\ h\\ ra . u ^ f i !M'^ c ^ 

m increased functional m vivo h.aJ.f-Hfs as compared to interferon Si a. Such 1FMB polypeptides 

1 I ! <l ■ \ N 

'fa one eiobodonent, s < x h ^ s an fFNB vaaam comprising an ammo 

acid ^iuci= k i» , ^ etc ^t v v> e i \\;ki-i>|V human }\ft ^EQ ID 

M ^ i O s s t ! uJ 

giycosviatioo site. 

i„ i n ! < i > n t no 

,U . N I ' ' < ' i \ N P' t 

\> ,s in1 s << v , , s o nl u ->u taoeomalkd 

giycosyUuion sue and as. leas; one polymer molecule covaiendy attached to an amino acid 
UN v ( . 4 \B rv f )pernV 
I»\etao> 

i ^ i rs t ! u< , a < f H \l 

,v v >• < f <, \ us mpi <f i 

] <iv io molecule covaientiy ' iPi ! to an mi - acid residue of die JPNB < > v di 

In still another o xx.<w said 1 \ polypeptide has the atrn.no acid sequence shown 
sr. SBQTD NO 5 i t x < n . ^ - ; » 

1 l u , 1 ! , , -> 1 'OkvJlit 

\\< ntO > n s , ) nm * ^ m 1 a 

mo; cay paaoo x NSO 

1 i i,k it VJ ssuiv ' ! i i ail in < 

i. » ^ s N v v . ^ tit l! ! 1 313 

- s v m \ ' i \ ' < < m \ hv\\ 

Specific assays for determining the biological activity of polypeptides or conjugates for 
use in the invention are d;scioaed io. , Materials and Methods section herein. 



1 a preferred embodiment of the invention the d \i polypeptide is a wum 
„ hum - I do I v v i -> - <i - t e , , < s, „c< , < t m 
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glycosyla ions i tian s "> > tth sits > t 

is p efe ably an N-glycosj f to dertoeas e- thai osg i n fie? on a e cos tknK 

to. j j.'.iyoo.s^UiK'ii ^ u win be aoderatood mm *n»h pOows>kso-d vraiants. must be 

nn { u I l H»' t uoi ) ! > , <. 

mermen the IFNB p peptide trtvi - 1 1 - < ly.or dton u g. 1-6 o 
I im vO s » t ^ ■>< 4 e i«s >n 

Accisixhedy, the IFNB polypeptide according to this erelxxiboefa. of the btveohon comprises at 
least ooo introduced sugar moiety, such as 1-6 or 1-4 introduced sugar moieties (e.g. I, 2, 3, 1 

> f (. { 0 << ,d T ) V 

> 1 <. v> ihe 

pnentlFNBr Cx i ? rormnea. o mo. o^, * > d e <-mfa^ >• tla. m eo 

i , k , i if the side chain cv ' ! s j u n | n \i\ 

with . u t « v v s f c v s i i t <. < ' ' 3 yyiM 

^ < ^ i Uf l K X I !K (! ^ «. t\ RU 

of said site located in said position, ip o m 0Jh,4mi site is dstroduoed so that 
I dot up such site is located m ssad\ 1 des to 

v! ,v C-U v .a ! * t > ^ty t? p«vK,3U the 

K\i« ( . x - i i - m f m » \<. >1 Dills Ne u 

within the first 141 amino i J i of the IFNB polypeptide, more no rabb vith.itHbt 

ill'! ,\K s ! f > 1 v si! ^ 

s.po i at the ami v > ! c > t IFNB ccupied ? o eid; dues 

having tnore thac 25% of the side \ \i exposed to the surface, h ? sabsbtudoriS selected 

{'SO the uTi>cp < i> c mop 

S2N+N4SA*. L6S/T, L5N+G7S/T, FSNfQiOS/T L9N4RJ IS/I, RUN. RUN+S13T, 

M2\^N bib F.btRd+t J/m i QIb\'*QlSS;FQldNvi >os j\ K':«N*1 21.4T, 

\\ 22N 1 : > 1 Q23Nadl25S/T. GMN+L2SS/T, R27K-aE29S/'i.\ .L28S-J-Y30S/T, ; 

Y30N4-132S/T, Idi2N-t-D3iS/T, K33.Nads.35S/I3 R3SNoN37SH\ M36N+F3 8S/T, D39S/R 

D39N+P4iSdr t E42N4J44S/T, tp4 s\ - \ ^ I 1 M Q46N-S-Q48S/T, 

I T\ ?a^s \ y n+ > ^ i 3 ' x y^ o : \- ^> 1 r^4S lb 

P W Q64Na4bbS/T, 1 rN • s! Q72N3 Q72N-S-S7413 D73N, 

D73N+S75T, $?^K+T bS S7SN s"6N-h'3 SSI E§ N S3S/1 :B3N->-VS4S b < 

> SN44L'8?S LSSS/1 kS9N 3 ! io b, V92S S 2N+Q94S H93NM 95S I2L9SS 
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is 

H97N+k^s t K99N-rVlOIS/l\TiO(}K4-U02S/T 1 I > \ \U» M K> \ 1 » s i 

i jA^ih, s i a t _ t m i ro\ : iii'\t.i sui-w.^i 

RI24N+Y126S/1 G 27N44139S i rp ; ,M! 3 ] 130N+Y132S/T, H13LN+U33S/T, 

I! |{»\ \ ^ < « \ ^ «. ^ \ I " i I ^ lo'*S 1 

^h»N.llt>l. 7 ^ t x M ^ I U s i ^ t 

exposed t I * < N l,( >tiosuK\ <tm 

tr\|<u<. N' 1 tit MUi i , u, t s s > s i n 1 np o\ 

L6S/T, L5N+G7S/T, FSN^QIOS/T, L9N*RnS/T, S12N+NJ4&T, F15N+C17S,T, 

Q16N4-Q1.SS/T, mm*mstti W2m+umn:> 0mm2sm, wex+uastT, 

R27N+E29S } N MS K3 \ I ^S/T, RT5N+N > ?S I M 6K F38S D30S/1 
D39N+P4iSfl\ I&2N+I44S/T, Q46N+048S/T, Q^SN-fFSOS/T, Q49N+Q51S/T, > 
Q51N+E53S/T, K52N+DS4S/T, &7F^B73S/T, D73-N, D73N+S75T, 

S75N+T77S, S75N ; S76N+G7SS/T, E81N+I83S/ T, T82NtVS4S/7\ E85N4-L87S/T t 
\ I Yi I f< W $ I IF 3!S 195S/I fiOGN-Hl K»2S J H> \ K OSS I 

U« IWJO^'YFlOvY, I no^ 1 ;> UAN~ »naS/T,DU0N*T!l2S Pi ION, 
Fill 1 SS/T, S 1 1 3N f -Kl .1 $S/ f, \ I I6N, L 1 1 6Fh SI 1ST, K 1 3 5N + > 1 25$ I 
R I 24K+ Yl 26S/T, G i 27N+U 29S.T, H 1 3 1 N+l , ! 33S/J3. k \ 34Y-K I 36S/ 1 , A 1 35N+E1 37S/T, 
E 1 ¥7N V j t8N-; H50S T and 3 155NM157S/I 

\ J, i K ) \i • V 1 N s Si s i U i 5 ( t \ f I 

N residue introduced amoag the 14 1 FMerrruna; am? no acid residues, in particular among die 

lUd<l . ' sN 

I h presently preferred substitutions delude substitutions selected from the group 
consisting of S2N+N4T/S, L9N4-R1137S, RI i\ M2\ \ U. s ^ S - 1 
QF)N-Q.iS3/S KION4L2H i 02?N+H:5"1 3 G2oN L2R1 S ?27Stl !9'l 3 
L28N+Y30T/S, D39T/S. K45N-!-L47T''S. Q46N+Q-;SI/S, Q48N4-F50T/S, Q49NYQ51I73, 
Q51N-5-E53T/S, R71N-4-D73T/S, Q72F3 D73N, S75N, S76N4-G7ST7S, L88T/S, Y92T/S, 
\>> s \ I93T/S, L98T/S, > S ! ) ^ ()i T/S EH N4EF'}91 3 
KiOSN-f DHOT/S, D !\ H 1 IFY'R 1 1 3T/S and Li o s jnorc }«refer.;bl> >.Y'..ctcd ftora the 
ironpconsis ofS2N*N-'l 1 <! \ < G vhvH'F R7lN*D73 im!3 Y-{R S 
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evens ;n f?ekm.b-> mh\k Hun uto vau > o^svtog tto° N > Xwi> " ! JJi * 
F.1 1 1N+R 1 BT, raoat preferably selected from the group consisting of Q49N+Q51T and 
FIliM+RlBT. 

The IFNB variant according to this enibodnnenf of the invention may contain a single 
!i ! s in vivo Nrntocosyiahon site. However, in order io obtain efficient v \ i of 
epitopes present, on toe surface of the parent polypeptide and/or in order to obtain a awhocmin 

tuo uUm < fior am\- such&s 2 h o * v 

' I S or 6 introduced giycosytotion sites. When the IFNB variant comprises two or more 

introduced piycosyiabon sites, the gfwwsyhtocm. sites ere preferably introduced in the positions 

to it J to «. ■> ! \ vi n < s« 

spmivp f>o 1 vi ii v t , > 5<i ^ oj m, ntioduccd 

iwusah o e i < s x sv to u <. to e > w< Ms , t o 

Q49N+Q51 1-i-FLl 13T ? Q49N^Q5rr^?lK+D?3TfFl 1 AN* RH3T, 
S2N+N41.VF] ) 1 N+EU .131'.. S2NVN4T-fQ49N-rQSIT > 

$iis+\u+<r+9\~(;^ i niis+RiUf &2Nf+\h toh\ r i < x ^w^r 

S2btor i * x UIT+I I.UN4Ri.B1.\ 

Nib b-f t -1 ° N -RIP hQ49K QS r-fi \ RiM tomtori UQ'-^X^QeB 
J \ k to - to. ill 31 n<lto !X ritoto Mtl\ \ to 

Vuto . M S m ^ * ompdses suh^otoons Q4^N oto 
'1IIN.K . 1 * < n« i t o p touu i < o \ ^ o to »js s 

it will nmf rsOutodnri outotoo m v d f fO» < 

the amino J residue n between toe Noerndue and the S;T residue is different troa\ a proline 
residue .Not n \ c mm vK s , sv to i ip t i evan 

no t w e a s < n 0 HNO: Fonrto n I 
corn' -\* v he mtot t t - 0 ! \ to b f > ^ < ^ to 1 ^ - "to es d o Ik 
poo rum ton between", 

fn a highly preferred embodiment the h tori polypeptide comprises three in vivo N- 
toycosyktioo sites (i.e. two additional (introduced) to vtoo \ a t u sues (to addition to 

the naturally occurring NSO \ , ^ n site)), he. the JPN8 variant comprises thme in vivo 
N-glveosyiation sites and three sugar moieties. In a particular preferred embodiment, the three 

N »U < m> v v sons 4m b0 wid 
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> > > > . v v 

\«\ {<" v - ' < ! 1 d 

^>HUC 1* f <.0 vv i'-. v Kin li| ! < S v > \<> "> 

hm \\ i e su 1 v\ 1 I* >■ N 

< s v ' ! ; { 1 , I ^ > s < «. 1 ? ^ 

»» {>M Ut * H 5U k. s i ox I l } K, K O 

S2N+N4T/S4C1 7S, L9N+.R i IT/S+C .! 7S, Ri INrCHS, S12N+N14T/S+C17S, f 15N+C.17S, 
np>\4-< ! StQ IS is I'V^.H M' S n U ^ u2tA 1 M S 

< \ S«4-r N t ! 1 v . s " A x > ^ s n 1 s * vmA^I ! «> 
t i su)l<»^; i \ ri -S^oi WiJm v i ^i>9NK,)^r^ C gilN 1 vri i 
C17S+R7LN+D73T/S, ei7$+Q72tf, C17S4I373N, C17S*S75N, Cl7S+S76hV07ST/S, 
$ 17S+L8S17S { m Y92 S « S N93N I95T/S, CX7S^817S < L7S-fBJO3N+K105') S 
Cl7S+EiO4^+Li06I/S ; U >S {M07N+E109T/S, COS* K10SN4DI 101$, ril < AIM ION, 
C17S UtN+KIiSIVS and C17S4-I 16N i o ptefei bh - e tsd ros t < s>ro > onristmg 
of S2NH-N4T4- C17S, LMSMU IT+C17S. Cl7S+Q491Sf+Q5 IT, C17S+F 1 1 iN+SU J 31, 
Ci7S-H549N+Q5iT4F1.1.1NfR113T, Cl?S+Q49N*QSIT*R7tN*I>731> FH1N4R113T, 
S2N-;-N4TfC17S-rFi I « v > K 131, S2N-;7s4T-i-C]?S4-Q49N4-Q5lT ! 

S2N I S Q49\MQSn-fFHiN+Rn31 S A N4T4L9N+RiJn CI S Q49K-fQ5H 

S2r^A4T-idAN-f RI 1T4C17S+F1 1 1N+Ri 1 3T, 
S2N+^4T4l.9N+RJ lH-C]7S-fQ49N+Q5 IT-fFl 1 IN-s-RI 1 3T, 

I <>V R I Mrti 7S+Q49N+Q5iT } L9N+RA mCl?S+Q49FridprFfFl I iN-fRJ J 3T and 
L9N+R1 IT+C17S+F1 i INTRUST. 

Utl\>!' I ^ < hI ^ s >s t 

p \ u> ,4 , u 1* .0 1 i > f s ^ si ! 

i-n a farther pr< nA eroba e« he IFNS snam fuitlw comprises one ar more 
oc nt <> t x s ■> Ktt.so k\ 

glycos-ykrdoi vn v , >ics des > n t c< soti-tuiskd "Vm-ian v^irh 

increased ghcotykta^n', pr . 14-2D. »\ < " l ! 7 

acsd ~ b.!>i a u n portion 48, in particular if c vasia^u comprises an introduced in vivo \ ! 
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glycosylate site in position 49. Preferably, the ghaaonne residue located at. position 49 is 
\ v ^ u , * *" Cha\ « > rO ^ 

in a highly pretend .-..w^wt of the 'wertuav ihe IFNB variant comprises an 
amino acid substitution in position 1 10, in particular 4 the varfeoi comprises an introduced k 
vivo N-glycosyMson site in position 111. Preferably, , asp&rbe acid residue located at 
p-sit o i o v ! ass- «. v. i ! r Ffe\ 

Dl 10W or Dl I0Y. in a particular preferred enrboduneat the in comprises; the substitution 
t% hk t 1 ^ < ^ ^ i 1 U \ J 1< 1 S n | t m 4 

FlIINa-RnST 

\ , t !>v KMl i o ulINP < Uf t)» Ov. \ 5 Ml * 

,vna- t \h v'NtOu.,- \ 4 So- * 4,0 <uoeo .onvMHip o; >H«»l *r« UK -k I m 
Q49K fe v I iDU0F4-FIilK4;feIi3T Q4^+Q5iT-tR71^4)^<r4Jiiur^FiH\- < fl 
SZN+N4T+D1 UW.1 i IN-hR 1 I3T, S2N4H4T*Q49M*Q5 1'l+Di iOF+Fl 1 JN+RU3T, 

S2N r+i *\~ri mm !of*fi i in* m 1 5 1 

S2'N+N4Ta4i>N^ 

L9Nf R 1 II *Q^9N-4-Q5IT-f Dl IGF-s-Fll IN+R1 1 3T and L9N-J-RI 1T+DJ i OF'4-F i .1 IN+RU3T, 
i a particular Q49N+Q51T+D1 1 OF-f Fl I LN-f R.1 1 3T. 

1 - ( s s , si X , fv d t H 

consisting ; 4 

C17S+D11QF*F1 N4RU3TD 7S-fQ49N-fQ3? Dl 1.0F-rF.l .1 1N-FR1 131 
Ci?S<>49M4-Q5iT-i-R?lN-rD73'iVDn0F*F.1 1 1 F3T, 
S2N+N4T+C17S+D! lOF+Ft UN « R? 53 id 
S^«X4TtCi:^v>a9NK^a4-l>xtOFfbaiNiRU3K 

S2N+N4T+L9N+R 1 i Ts-Ci 7S +Q49N-»Q5 Vf + DOOF-Fl I FNa-Rl 1 314 
L9N+R1 1 T+C : i"N+Q5 1 T-fr-Di I0FVF1. 1 F\~R i 13T and 
L9N-5-R1 1T+C17S+D1 10F4F1. 1 IN+RI 1 3T, 

D i [OF-fFi i t N-f R 11314 SEQ II ) b O * i 

I erombot >f the inventio BFNB | >sptid©comp east one 

n i <. * i - «. 1 v \ \\ < »o J 
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seated; v s < cosis, such as PEG, i iudh oaPEG : koxivak-ntP) 
attached i.o an »r v acG , or ?hc 1st pokpeprGe ai^' iG amino oJ residue 
vptu > < ^ os s •} t x xtai* j i \>- 

Noernook 0000 group, rise ^-£iri-=mo group of a lysine residue and the -8-H group of a 
cysteine :reskrno s paGcoGr the v - - : > o no group and the ^ group of a lysine 

When the IFNS polypeptide is PEGykted it im i o . * - , i jt u! u v glycol 
u v riifkHU!, s " \ ^ v ,s . u d" or >v sks In otf hu 

us joj O V n o ! o< o i " i !'ii ont no 

kDa, .such as a molecular oesg ot.v 0kDalo40 Da op ;tb 1 1 OkDi 

Initio 'O o, * i o - 

single PEG raoieeuk po - s on ePEGn e eh in umkeeubi veighto Osou 
20 kDa. * 

Suiiaoiv j ark I and Goo fxK 

m may be selected from SS-PEG, NFC -PB0, aldeh><d-FEG , mPEG-SPA, mPBG-SCM, 
iPK< I 5 $ < GK3 (US 5,880,255 r oxycarbonyi -oxy--N 

due 'vo so G \> w n ~> 5 N d\ 

h one , s \ x of this axpeet of ihe in vend or- Go IPGB poiypepii.de has .the amino 
\ 1 s , u< n o if « * n if * o o \0 > ed i ~ «\ 5 o > I - aspect o i > no en fen 

P I M> ' 1 * S ' ! < ^ 1 i ) SI U ' 'I X 

I f tu \ i <. v u 1 <. i <- ! v fG f i < U • ' 5 \ I fi SO J 

jo! ppoo-u J. a>mOp^ ObAv wLnWO^'^lU 

I:e xtdi , n ,K s onGodimeo of the invention at o one lysine residue has Geo 
u v t <. t t s , ^ ! i G 1 i i i s ' i <. kl 

V s hi k-bkk^ Mo x ^ ^ G K Ok i Oo i ^ 5 »r Ik eto ♦ 
» i j _ » 1 <•> K ^ \ I T <. 1 l o >^ no > s. s j , o 

s j oo, a n ;t. :n^jnoc Of j:loi:>muu- :>-.-:u.kK\ ' \ ! nL o sd; :o ^ o res doe Specific 
X v s i - , o, ' „ i \ i KP v v >P 

v n 1 s xO x x R K k x R x i Cl K \ G \ k ^P h - x k33R K123R 
x ^ k s 1 •< > 1 xl X fx x \ x ' x Gx k V k fs 

K33RGv45kGU:GK rod V^-k'^ noG.G more profernbiy odoacd froyr^ the 
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xipconsUrit < K19R+K N F K x x . x x ! x x K4SR ma 

K^k >M>P*K! r-K oros? prove; ably K i 9R dK33R~K4SR. 

in a highly preferred eTrreodrroasd of ' aspect of the invemion the EFNB polypeptide is 
u» i < f * 1 k ! N ! - v x " (Vi ^k\' 

lt j ,i o ? i i !tu n 1 !\f< 

(SHQ ID NO ' i hi I • 1 - ire v, J ■■ ^ os . e „ t < > >n» o ifpn^s « ; k <ot »<. 

etheexfimerst according to this aspect of the do/endors no giycosyktion sites have been, 
introduced. However, in e psutrcalitr preferred enfbodhoeru of this aspect of die ioveneosx the 
i I J , i oil s n 

ase < ! <•> \ p> ^ ! ' N n v <» -ku > 

ul K < tn k v u\ t v b t * > i 

iUBisomdd cm. » >i u > x > i I , ode a c v < Cin i I \ i ni crmprhes ■<& leautoiie 
t t i* n^lu i>'\ v > ( o v \n IK ii'iu i . » x K«. <vj t e^ nc 

t o > v ^ 1 fii s > ' v Ci i d v i i <. idx, - 

. >>, ' > o, m « ! « M • J . cs H \$3 

v ? 1 i i 0 x , I , </<> « t 

« ^ ' » W 

Accordingly * ■> I ■• >r ed x > . \ * o ; t<> o o < noxdhoeot of iKe 
niwPiO) $ ! \ • . * ^ - - t >- ix .mmo 

i <. ^ it i «. ot 5 i «. n ! x 1 ^ 1 i « k! sesk! l 

\< tn ! N X i ( ! t l ! 1 1 i 

acid residue of the IFKB polypeptide scd wherein said variant comprises at least one introduced 
, ' N * ihi s w . ' 1 ' , 'i isd \ h + d s 

Qi6N+Ct?S^Q.18T/S < Ci7SfKJ9N*L21.T/S J Ci?S-fQ23N+H23T/S, Ci?S4026N^28T/S, 
C1?S^R2? ! \4-E29T/S . C 1 ?$*L28N* Y30T/$ , C 17S+D39T/S, C 1 7S4-K45H+L47I7S, 
ON\h\ ! ^ ' Al TMT^ <n* x - 1 s i I ^ d^ N+l 53T/S 

O s t P fx I h r.^fO"^ < 1 * i > s " x ( I ^ ^ s »■ ^ ^ 

r V-t 1 \ s O N V Vd^\ 1 « 1 \ X N~k: 1^ 

of S>N-HW-Ch?S, LdNrRi i FsCHS, C!7*H>1**N4QV I. CI /5-M 1 LN+Rli3T, 
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C!?S-fQ493Si 3,5.1 IUN ( S+Q48N 5 r+R7lN*© 3T+I INfRllJI 

s A \ M $ i N R H 4 I SfQ49 rQ5l 

s:\kvi^ v ^ x ^ -i\*v ^«:v\r ^.km, et~voi9\ inr, 

S2N+-N4T+L9N+ El 1T+C17S+FJ.1 iVfRI 13T, 

!*\ Ril"" 0 "MO i !N - ^ V< s >'"V~vl ► J\*RU*T<rd 

JSX+IU 1T+C17S+FI 1 iN-R 1 1 3T 

M l N ■> « » v. S s 5 >N ^ < 

F]ilN+RU3. 

feaparticQb ( ^ 

NO k \ > ^< V U > O 

cm+m mm \ Wf&i %m 

CJ 7StQ49N4<)5IT44>1 lOFfFl 11N+R1 X3T, 
C J 7S (Q49N4Q5 1T+R7 1N+P73T+D1 t;CWO IN4R113T, 
S2N^N4T4CnS4DH0F-fFl 1 UWR1X3T, 
S2N+N4T+C17S4Q49N+Q3 1T+D1 10F+F1 1 1 N-fR 1 13T, 
S2N+.N4T4-L9N+R1 1T4C17S+ D ! IGP+F 1 .1 1N+R 1 J 3T, 
S2N4-aN4T+L9N4-R.l 1T+C 1 7S 4-Q49& 4Q5XT4DX I OF-fPI 1 IH-fRl I3T2 

\ < ( s-> * o f ! » s i iv- ? : i ■> i «w 

L9N Rill ( v n Dili I Kl MM4-R113i 

\ , > ! . , i * t m > 

CI7S^Q49N+Q5!1'4- DI lOF-f-Fi 1 1N+R1 13T (SEQ IP NO 3). 

h , U3 I) i \ » u v s i < ' ' ^ "4 

MkKNU fx ■> x v <i * ^ ^ v v " s> hi- k<* RF^ 

K10S, Kl 15, Ki.23, K134 and Ki?6 t preferably from the group consisting of K 1.9, K33, K45 

I k N ! , - N V. V. S S ' 

,o \ 4. }Vv>h, ot> o v\ v v ,! ? K *R K4 R R V k-R 

<+M^ R 2 R \ V K ■> K ^R R x 1 

vi°Ri\ M'Vkl SR R «■ I' R v v s? v R- ' " R v v I 1 RK2^<<h! 
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K19R+K45R+K123R. *a9R+K33R*KI23R f K19&+K33R+K45R and K33R+K4SR+K123R, 
v. ' < ! < ^ i " ! ^ V R *fv^ s% 

Sp&oitk ex •> elude c ugate isn > ! ' dtro 

I ^ s O 

C 1 7S+Q49N+QS 1 fk 1 9R-J-K33R-K45R, 
CnS-i-DUOF-t-F ! U\*Rl iel »k ."R 

t [ s 0 N " ^ ' - UvV sr- K \iM K 

i. ' S v, P" - S + r M-tP I ! 11 K U K 1 R45& 

S2N+N4T+C1 3 ">)l<> I Nt-Rsl C B*K R+K45R 

S2N+N4T^l?SKJ49N^51T-vDn0F4-FinN+Rn3T-*-KI9R+K:33R-rK45R > 

S2N+N4T*L9N4Rim<3S7S 

S2N+N4T+I^N+R 1 I T-f-C 1 7S+ Q49N4Q5 1 T*D I I0F+F1 .1 1 N+R 1 1 3T+K1 9R+K33R4K4 SR, 
L9N+B1 IT*C 1 7S*Q49N+Q5 IT+DUOF+MHJ&IU iST+K:i9R+K33R+K45R and 
imm -IT+C17S+D1 10F4-F1 1 i3T^l^K33R4K4SE, 

substitution C17S4-Q49N+Q5 i1>DI i9F+FiIlN4-RlBT4-Ki9R4R33R-f-K45R (SKQ il> NO 
4). 

Methods of preparation 

sf\ s ' ! 1 ! > > I f U M 

5 U if i hi. i \i t r »n «. u s ! s u t <. « i ! J \> <, < '/ 

, t. ' ' | ! 'Vlfl S l! 

i <>nf' h- io a sugar moieiy 

v ^ , i\ \i > U X Ki I 

if suck slide st wet c i'F.NB va m be inserted lyt 

yotic expressicm a suitable expres > host cells ate described s 

tii.v.i ,c rc4 • ^ - ^ < 1 e A !> u * U - " R"> 
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Uf < 0 ? soh-peptid.' variant 

? S 1 \ f f v 1 l 1 i i. O J 

uxnloikn i ^ t a i > 

Ik poi> ?epii v < <. < > ' s 

h b 5 i ! i ^ v V ^ 

ciuamca.S syah.ams or a cornbniaoon of chemical symhesis or a corabinahoa of chemical 

ti \ 'g> 

The nucleotide sequence encodnpi an IFNB polypeptide tor use m v present n i i < 
may be eonstraoied by tsohrdng or oyrahesmrtg a nucleotide sequence encoding the parent" 
IFNB, e.g. -oath the anbao acid mqneace shown a $EQ ID NO 2, and thee changing the 
nucleotide sequence so as a;; effect iuirodachaa (i.e. insertion or sabseruboa) * removal (as. 

is , } K > W ' < SK < 

1 1 a sop \ s s ^ t 

* Ofdu.c, > d s t 1 

j . > > , -a-Gck'' fS;,Katl.Acad.!sci USA SI rr v-.b^J",- ^ ,\v 
US 4,588,585. 

Alls dvely, the i < ^ ^ iti sis, e by usiag 

o ojpp na symhea;zeo wherein „ < > are designed based oa the amino acid 

que me el a a 1 * > oo t me m 

ihe host ev eh bn di bar esae^ska ao.'or.ri an 

oligonucleotides coding tor pardons of ibe desired polypeptide may be s » l and 
NMiuli. DdUiO" f 1 1 ?u »sm v k o * V » » v a < 'iitkb>i{o 
typically comam 5' or 3' overhangs for conrpiementary assembly. 

,> , i so a> ■) s 1,1 f 1 oat <. 

f I e It n , , \ \ i f i > v. v in 1 

, , v v. s , s < n s 1 \ i i m c 

O M, 

A detailed p v v, of the production of the IFNB vanarits do, * t 1 1 >" 

i vbw. \ \ ,v s ovu»o« imua ei u ^ nmn 

techniques, etc. can be found in the section endhed "Methods of preparing an interferon ,P 
polypeptide for me in die invmrkm". pp. 43-51, in WO 01/15736 
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Pharmac* > < 

; ^ an t i , ' <. ( i ? \ 

i) . o m,v ? v <. > i o i 

< •> n > !■ ■ v * l b - 

b; smothetap€ < ban* 

I« a highly preferred embodiment of the invention : (he IFNB polypeptide has the ammo 

PEG moGcoie, mom preferably a PEG rnoGcole having a omGcinar weight of about 1.2 t or 
see t ! \ >! i 1 ib 

at. J a> . 1 .u M \ < i - i ! 1 o 

. in eo ^i j ( ^ on v x im mp 

G j <. , i v * ><m It o eop ^ o s tn< <> 

id w Ovi u t ! > s ^ i <. in N j n 

v\ni I j s vs lo v i.MO'ik 

(M-AMSA); aoastrosmk (arbmdex); androgens, such as testosterone; asparaginase (eispar); 

bacillus caknetlemann; bicaiutanude (casodex); bleomycin (blenoxane); busitdars (myleran); 

carboplattn {paraplaons; earmtrnme tBCNLb BiCNO); 1 ! n G G i 

l 1 < (.< i\ v x h O 

GytaraGneg dacarbazme fd, ' daeiGomyern (acdnorrye:in-D, eosmegeo); daonombiein 

< t t 1 G ^ « l ! i i i ) i t> 

^ s So ' mm! itiioo 

i 1 v !N . 'i s G i > 

its s, ,\ ^ > a f ' lo " ' f mioi 

g s ! I > 1 ! <0 I St 

mooteean Gampoasarg ieuprobde (iupmn); ievamasofe Grgammoie); iomrodne (CGGG): 

m hi< mt'han im (mustargen. oitrog*. a Kesa? g-rtops 

r \i \ i i ? ( i 

\ i i > i !< p < <d aam\e>n 

f! > \ t t > < v < 5 Jem uxel 

f| feraposkl ^ N G i): frefrooin (vesanos 

« > v. i ^ G,o Im >. s i o vo n)a\G h .btitg m!bije> 
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M ^ l IC 0 a >^ (YuMW'lt J'. , v t < 1 n ( P O ve 

, splnm il 2 ib\ >''uiti \ i C N i n ' K oJ 

chemothempeutic agent is selected under disc a\ A i i of the actual cancer tun to be 

treated 

0 H\1 «S iS a Hi * C > , S ^ s 

include, bus , m Housed to. - i v, :ih -dk d; ;ueub > u: ludshrc- , 5 n W*, k\ t-» ^ diu 
potassium, In! s 0 calcium and magnesium, as web as e.g. zinc salts. These salts or complexes 
may by present as a CTystabine aadbn amorphous structure. 

U v. IFNB polypeptide .is preferably administered In a composition bother mdudnig a 
suae ! 5 > % ^ v a » ? 

i < \u| , ai { is not cause any ^ < te n m patients t whom U is xfotn e,k t d 

The fibNB polypeptide can be formulated due > » s k » t ,< < <. <■ by 
s - k, ' s " * R> an o > <■ 

Ph rm mdcaiSc &m s by I W viardn 18 dbion V R G umm Ed., & uoiislbf 
Co V t " ^ O dP.yi ii t i '< lua- 5 

Frokjaer and I (fovguud, Eds Liyksr&l 

E> , jpieats, 3rd edition. A. Kibbe, Ed. Pharmaceutical Press (20003). 

[hcl'PN'Bp* \paphde i.ae iv ivjnaciaJal i to a pharm i tr. b imposition hi . 
x 5J :> j j < , i n . x ov i tt m i >k 

Nii ( i , < ! 1 < dn.fi 

f ^ v v. i die art 

i i ! , \ 1 , > >! i t 1. Ci --b 

bstramaacsdarba .imrapentoueatbs or sihxnnaneousiy). ondlys rotr;x:erehraibs inti'aderraaJly, 

(Ji1i ii O ! ^ s * f ^ ! !>" - 1° 

\> d< I V t v , 1 ! 1 ! » > tfv? 

H }> U ! V > % \ '! 5 

A detailed description of suitable pharmaceutical compositions is given in the secbon 
irmn N < s . ?pj ? t „ an i < pp 52-61 ui 

WO OP/15736, 

In a pieferrcd <; < , v < P'hari <. snpo; son i 6 

y. v > i w 5 v K nnb 
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SO goq. <ud\ "» S ^ N 0 k V ' ! 1 <■ iN 

<vt q < b v v 0 ) w t r K 

\ <h ,,i i , { o tk» v V< > mh > u a\» k . U < 

to<»ac sni o\ iuisui t «k a~5 k >ri iet; 

cydodex d j >y be c tpioyec mci when i \ Ictborcj lodexirin ma> ilso be 

In a further embodiment a is 5 or 6. In a preferred embodiment n~6. 

to a still further emb6djmeat R i!: % or Rj is iodependsnily selected from the group 
consisting of -GOH* T $ Ui SO Odi/HAKUisO a-e 
'H'uH 1 .u 1 < l o - VcMpu i b x H R-o R x ms ivnd^nt x 
-OCH' ;? ClL.CH 2 C.BvSO r . 

In<ti0'di0t I > J . o s ^ ( K x " N 'J " to • |vn\h, 

ph ;m uv nl H 1 \ 0 ! o skH V K > ilk < i 

u h !vi x o \ s hii.aus ten. o ^ 

<, > ^ .<0< ,< ! i \ U u ^ jl 

"ft o , - * \ v - , \ \ -i v U It < ] tJ ! 31 V I 

acceptable cation selected .from the group consisting of B\ Li 4 ', \ t \ in p ru ah Na", 
s * trawsH v ! > ^iv \ 

ti~d)> from 1-21 sulfoalkyl groups twhea o~5) or from 1-21 (when a-6). It a preferred 
i iiUxxl n\ ! . ! s i i f a - ' \ age, 

20 stdfoalky! groups v r particular salfobotyl groups), such as 340 sciioalkyi groups (hi 

< m preferably 5-® sulfoalkyi groups {hi particulars foix \ > >• 
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8 sdfoalkyl groups (in particular suifobutyl groups), e.g. ? sulfoalkyl groups (in particular 

s fo ) * >COi. >S 

;*K gXs vl \ px ^> ^ !i ^ U S t v 

sod urn salt ! ! f > tyi s >. i 

Kltvl poops * , i r > , t "> t - v Da 

available as Captisol®) (Cydex, Overland Park, Kansas 66213, US. 

1 l \ X ^ , S i ^ ^ N S , \ \ 

polypeptides 0; ;,UxeO ixm-n <v*$ miaull-pi edxx c robeO Mr,n <.k> --.iPme ex.- !x toe. ad a: the 
s<< S < vj < «< •>•>"* P) WvH»^ Ort 1 I 

Use oi cancer therapies 

H f s i 5 ' i s ( X 1 t i < i ! u 

tumors or tumour arapogencsis. in any suitable animal, preferably rnaomaag and in particular 
human. 

U i b us ! 1 ' 1 v r f k Sik i 

i i \ H > < < 0 k j 1 ! 

Oii.be tX. i ailu 't,i IkK J 'i 1 UU I II t • 'k OnUs 
carrying interferon type i deletions, in particular where said malignant cells have a deletion of 
i k* dma are et been >o- , .pp22). 

\ . \ . v S , m a, v * v > ' , '5(0 5* 

particular a human beam, haying a cancer, wherem saui cancer has mahgnant ceils carrying 

erheron type 1 dek am > t i nn< I mmmaf a 

therapeutically effective dose of an interferon beta (IFNB; polypeptide; with increased 
! \ on . aifdd ;d to Interferon 0 

In the present contest the term Niuatment of a cancer" or beating a mammal having a 
cancer' rs intended to mean dmt the IFNB polypeptides described herein are adnmusieredin a 
i ^ i is a \ o t v mot 

n t ! no uai/oi » 

inhibit cancer cell metstasis, 

l x B v > 1 < i a t J a 

^therapeutically effective^ dose, e a dose that ?s u <. j to produce the desired effects m 
! i on u si o ^ s > i depend on da v 

tx s u a (.cnoinaoU H% one \l* k * ,u 
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abou 1-500 ink 1 ^ oi \z 

' < v>c o< v ^ « s N ' . i b 

H0\ ,t J c * v * 

weekly dose of 1? microgram s l:(B i I Interferon Cyu ; v !6:S9J 996) 

It should enotet > ! * o t 1 \ s r'ic activity tou 

l' nc *ov oi tr> n I \ ^ i w rir \ v^t.k 

i < u , n i iiOtn » i.t v 

u !s >. i s n U u'u 

i as i v> ! v. >i s atperkcm; bladder cancer, stomach amoeoooo prostatic carcinoma, 
(so,! <m t as i . n < v ' 1 

H} i ) - v. , < u' v (i Hilklilil iJ U ' ! l\ f Uf) 

at.kvU.dlvO 5 

v )un ! cik.H) >k vr ,1 tC l ; oH nmon 

Hits t!io:vv -v v ^ bv m 1 - ! nomis m\ 

j s Hi i 1 t i -V Lot 1 rvii m 

i ! »!) m s t i ! v melanoma or \ < j i n o i In aaother ernbodhrum;. of the 

I. S v N \ o s M * ^ >. j ! i ( 1 

t ' ti^ \ oo 

s i i j s ! 5 ! < i s U t < in n 

hi ! v e v i i iTi 1 - - jk i o, h s 

sarcoma selected from the group corokfrng of osteosarcoma, 1 * - \ sarcoma, 
J .» > \ ) I - \ < w ^s v » < - o > > , kef > ^o 

, , s v s x ' v.\„MiJ oca 

V < h hi 1 i m !|\ ^ 'vm n \ o\\m,o 

n v , . •> , . * so ,o - Inth&Nc: 
cases the 1F.HB polypeptide may be administered huralumorally, > by direct itrjecnoo into the 
V o \r oo ! e /o ■ vi v .-wi i,o > I > j, -* - \ diro^Vud 

v \S v , >v 5 .v iCd 1 v COW 

aeoce enc ? an IFNB p< eptide as <k < e: ; n. In p;o nay be of kites 

to use a mickiotide s< , eos i FNB polypeptide ck t;on 
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i t I tin "0 \B x>l\po| «. 5 5 i c 

> t \ gen; f f r o * - >^ N t e t , ^ t, s a; . ! t , on a r • h 

Gc £ f kti ip\ p c i ions o i p v v- oils < \ 

UM t > i i > \ s v <. k auroi» 

anU< iKtt f i o \ t t\ 

h , ,n ! v Ti f i \ K> >Si 

! < v |i , , !\ > n\ r , if* a. to the 

target area while avoiding porersial toxicity problems associated ^ a-oo -specific 
adnnnistratiorn Both in vitro and in viva- gene therapy methodologies are eootetopiated. 

Several methods for oarooamog poaaaoaliv therapeutic genes -o defined ceil 
pngui i i \ v f N \ v. v <. <4 > ^ v. <- v e < 

P.uapU\.sy, t , kt , U>thpp !! d o jee; Pvso 'otaecs mcaoU 

a IXxk *o s , ovd-u 
Mouse Muscle- In vivo", Science 247, pp. 1465-68 (1990); 

x i , ». s f . 1 -> *p> 1 " s > v 

uv< a.x H lKfKi\ boo a; to f.v Vs.U L do-,OtP>; ans Wu > < vi.. Lxwiv 
Nature Med,, 3, pp. 39-46 (1995); Crystal, "The <3e»e As A Drug", Nature Med,, I, pp.1547 
> , > s. s x u , ! R ! i J( vui 5 is eoia n of 

, J 'li i ) > ^ s > ts ^Hi OV u 

Therapy of Hemophilia B; Sustained Partial Correction h\ Factor it.) F>ogs's Science, 
o o> H 5 < F vN 

A \ >S ( , , \ , s ^ , j s , 1 ! OUIV 

) < kiJ i \J * H \ ^ ! > * ^ a< h ^ 

a t s» t o ^ so s < ^ t . ^ x i ! < < . jsm a^ aoNsed 

ii i av' . . \ ^ - \ 1 < <- ^ i'-oc 

vectors), See ; e.g., Ah ei ah, ; The Use Of UNA. Viruses as Vector* for Gone Therapy', L h 
Therapy, L pp. 367-84 (1994); US ~ <~ ot> sod US 5,139,941. 

. < x < t i n I ^ n o t o\ ui 

encapsulation therapy tor Fabry disease using genetically engineered CHO cell line." By 
Nagartawa Y el ah, Cell Transplant. 2002.;iK4):325-9. 



WO 2im;n«m P€T/»K200Ma>a554 

op ^ v *iuj ? us ' b% t « v , e< c \ > . > w N ^ » - <-;■ 

tf.M uMM, < , " ' ^ \ » x 



medm; 



k iS;875:46-i 



One ! the main purposes ' matins a soM malignant tumor is to reduce the tumor so 
h.tn:i S temped \ ! < JxA ^. iu >yi\Jet oo . h 

tumor by therapeutic treatment. Smcc a clear v. v » \ effect was seen with u< tested 

t \ * * £ , f t 1 U 0 f f V d <. 

y> ^sible 

w) wh t , < i! > i * ' h k B > >{ k « ^ 

hexein have an increased growth inhibitory effect on the solid maisgmml tumor as compared to 
mitten ! 1 5 

fK »h >mt n > i ! £ tH i i \ P x ( S ! ( > \ 

h t » lif a v t , > , £ t * ^ 

s £ r k > N 

, s » xui e\« j* a kukvna 

lvl u , £ i n ti £ n f 1 )\>'>v>M-i 

ehf myelogenous leukaemia, acute lymphocytic leukaemia, chrome lymphocytic v k u » 
ami hairy cell kukaern.k. 

it t ttoii t <. in u i > ^ 5 k , i J 1 H ( " 11 

h i \< ! I i v. C^ . m ^ s < 1 « b £ 11 \i < U - 

t £ ( s Bi<! ! K uhti UJlniho w i Vm t m k \ t^UmiiioP. <tv 
mycosis fungoides. 

p - < «. oik - a oen \ Ji 

ss n uitiple myeloma 

U whi be ' s «a that an. even more effective treatment of the various cancer forms 
may be obtained bv combination therapy whem an XFNB polypeptide as disclosed herein is 

.OtihUkO s> i IIP ^ Y Y Y O - ( iv» 

I tju- t bes ' > v to h y > , ! « 3 N ' 

polypeptide with an mcreased functional in vivo half-life as compared to uuk < plain 
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coafofoahon with a < ! v agent for the < i a u v of « medicament tor the 

i i j f nc. ns led ab »t 

Specific exaitip umblo oi » « ? dec! nheraj 

sefoaed from the group consisting of ^ ^ such as prednisone, ck. \,» )e hasone 

u t d or i v 1 5 N " 

aminogiutet 1 . ? n £ ^ ^ i de ^ v > s 

ai:^ ,.i'>KM\ ,iip aagvvse ^ - v >■ ^ 

bleomycin (bfomxaneg buauban foiyterang eaibopiatin (pannfouifo; carrnashne (BCfofh 
h'i \l u x * A - ^ i 

l ( < \ ! , > u 1 fob v i, UO) 

■J i i * f v. ^ s «. HMl 

u (. « ! v 1 epbufocm; estmstiushne moieyib esoogeem such as foebfosthbestroj (DES); 
etopside {VP-16, VeftxftL etop* i ludarahioe (fludara Hutaruute (e-i s I DB 
(. <u "at iK Ee-ro fo <. 1 i a > c vitl'-; d ^ . 

, > bo s - fo .or as i u ^ m^ui fo 1 I k 1 

1 i sk s < h in! o v o »n v » »ih if > v 1 fj 

L^ciNcicu. i < viV ' fo n i "• ru^UsiJ), 

j j , 1 ml i' t M ) iut'oi x ^ ■} x J ' t omvufil 

?pri«, floo - e oni & octreotide \ \ f a a s <us (2- 

deo^< ? os > v s * * % • > «i v 

top*, uv < x s u 1 J \ ^ ! ^ >v »n > v a \M N o !»tk'<) 
topotecan foycaofong tneoooin foesaooat a foams tehnoic acfo); *)t\ s ifo > 

vincristine foacovfo; and vfoorelbme foavfofonm. 

Oiks J ,\ t „ , • ^ o . 1 } en M R M\ni itiK' 
}t 1 > v m J i , x i r< n nn i ~ i«* v. bun o \ !m» fo oi 

5 S fo' SO " < s J SO ' i ! J J At fo ,J ' 

fete; 12* edition, pp. TREK i 311. 

b s d v x 5 U > i v fo < u , ^ 

t it 30 KUt J i J ^ ! 

following ehenxbherapestk agents are osed (together with the IFNB polypeptides described 

enb ioi x - x v o ^ ^- n\ ! t t 1 pi a 5s 

ftal \\n n o t .evl b..-2. ic; <. i i it , cj do\o;ubi.;;n. J ,.ati . a>".u ..aO 
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\ s. v > i >. v t . t s , s! I . in ! u{ fH ! - 

tuoroura< 1 -o- noma and splatin; juk i t s » 

Moreover.! ki -a v cp- n > is, mi , he av kiK 

<J} V>t tok \, v. io * h s v 

for the the manufacture of a medicament for the trestment of a ommmai having a cancer, it k 

I mm i \a ,ru' t on ! o , a« Hxj 

unde\m<od iui'KW'U-wi^ s„"> 

Analogous;} rise present omenta m .iko rehires to a raoihod ol treating a martrtna), in 
pto s k 1 t ^ v om > i f s 

< t u< Xi , i , < , » v f > > \ ^ > .m , s d 

tni i ! u.i.v.o pose s a v. > 

H jo* , -m, a \ 1 Le ;\f v oc < 

i i t. U v v M < t I -i t - 

<. i ' s ( d to a polymer molecule, such as a PEG mokeulm more m 5 a 1 molecule 
havings mo!< eala?\ 5 ol ahoi i 12 kDa orabsut 26kDa, in partieoks abot.it 10 kDa. Most 

PJ ki i I 1 s. v. <<t.k f < J v j VFj 1 

i U t , ! siv ! 5 h N 

terminal amino group. 

5 Vt« XVHl < « ' Uta. -mike-. + > iU- a> ! ^ xV <. I k 'f's^ 

I' )\ t I s. S 1 t <. ' Sv 1 

, i aof k i n I t 1 > n s \ n i n n« ^ n > m< s 

1 i \ C , N , n v * at > < i e d it 

models that may be employed include: 

Hematopoietic reek 

Burkittk lymphoma: Dead) or Rail ceil line xenograhed ;n mice. 

k o Nx m s i 1 n fi * 

V\v, m <> s. \ " me 

I.m.g earamnui 

\ s , f eoor ao> 
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Breast carcinoma 

\dui v x OT UV 

af/j can mama 

' - i ' ! * 1 

Ovarian i 
Colo/i carcinoma 

t u » i ( l l v » i < • 

Melanoma 

Malign* me) oma &375-SM cei me xraografted in .mice or rats 
Bladd&r cancer 

lii'inm AGS cell k un>,!/r;)U>-thn v 

<. i <. ! e .» ! J »<u 

in any manner be -andersiood as ksrCing Use generality of the present specification and claims , 

Materials 

f v eelis ~ (available bom American Type Culture Collection (AT'CC) 

Will S 5j C , > J I \^ 

v DN > h\ ct o U C i x >, e . ^ 

ev ) . <• v i Ai <K . 

Human genomic DNA v „ * t CSA) 
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IXMDvhned P \ > s V . *. PP - V, 5X H dJNrtiiic^nii 
i i , *o b mil <a I., o \ \ < < > * ki 

Assays 

ir PK V i <. { 1<A v V Oil , its J U VO If * 

He'La ceHs. 
Primary Assay 

x i - v ce k are co d isiectecl with ISP > ro and foe < d 

ckuicswu . touwdm ! > x 

screwed for hteiiPrase activity in the presence or absence of IFNB. Those clones showing the 
H .| t ? .dii >b n", ^ He t-ed so *»> he$ 'N S «ns 

to screen a 1 cede in9( wel i dim plates d >atc 

I >M s ( day mu& s <>^ <& Kih \s i ; ds <' 

d iiiv) • ^ f * - lo ! v o ' h n- " O sn a s t t i 

atmosphere BacPPe substraaa (Packard Bioscience. Groningen i n < , s } is 
y Is < Md t s i !!) . . }s ,< o» itp' - i 

< i s J x ! irs SPC t single photon eotaidng- ■node. Each iodnadaaS , i contains 
wells incubated wis i hi NB is a stitno a s d control and < the? wel s c omauPns oca nai media as 
sn imstim dah c oniro i \ e raoo betvvee; shind acd ; ad unstimulated I iciferase activity 
serves as an tin standard for both motein activity and experi^nentdo-experimnnf. variation. 

Secondary Assay 

Currently, there arc id noa- adehc interferon a genes and one IFNB gene. These 
C\ v. i Ujs s cl ' v. ^ i t m 'be 

selecdvbv and speciricuy of i \n 

The (5-RI. gens is activated by IFNB but nor by other interferons. The iraoscrption of p~ 
KitkitoSt \o- nv\ « ^ ! er P i \ r <av.;oa oad^sos.t *. m « > at tutors eon 
IFNB activity. A 300 bp promoter fmsment of p~Rl shown to drive mfertsron sensitive 
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genomic DMA and «erted into the pGJ oe > h< esulttng I 

Rj hiv-t ^ >ix v i V n < < ' v < d\w * 1 

< < '< n v ceils, the ov \ v i> ,x I x \ - gene has been described to show 2S0 ibid 

U< I x , i P v ' 

If t (... * 1 « 0 \X ill t i 5 ] x - 

UK Ox < < S ! i sl N no " I K >\A 

} ; ( > j t ! - 1 i J R I !< 1 ii n-A 

- Mid tn i " v x a < 

ilk i ate* > v i ! j < * U ^ .i n t hu 

aif\\xn * I \ a oi > u as oo< 1 * N - M $ Six s if f. ) >i* d n- 
or* n > \ % s « i - ua i ) > 5 id • i . x 1 h\ i H <> (O urpCJ n 

The reacts \ is,itth$ca h\ addujon >>? 0 i in! fstiaawthyli* x - 1 mi^ 

)H> I « ii it x Tf a ! ? 1 U i t dik i 

reaction is stopped, by addition o? stop solution. The absorbause is read at on osiog an 
ELISA reader. 

Itl^.vM'ltU'^, I i t v fx xiO Fx 

H t 1 x x t < . U h x i 

!'!>!'> f X *X X i \ V X X i! X X N < > < ,x X 1\, Of IK 

v x\ > 1 ih\ ? 

I/} x x X * ' X < x N x ft fx i "> 

vM) n\ > sandwich inu'sntaoassay (FBI.. Biomedical Laboratories, New Brunswick, \ ! 
KS.\» H*e \u in Jv-tx > N ! i < - < * ! 

catching and detection of IHN-j3 in test samples. The detecting antibody is conjugated to biotin, 
wo vo <. x x\ s x ^xne 

Re -; tor binding ass - 

lite ecep t peptide or co he entio can be 

\ cl | - x v! oa - N t < ueo n sal , « 4 t i Pu v 

U^Hi, \ ^. < x vsodon ! xl x"^ { i *x xVi\U\> t > r xi 1PN AR i 
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r hiu on \ «. i >. * v - vi ' < ' x < I ^ o? 
S 1S6? 18 orasdcsci < Exarap 'herein. 

Alternative!) . rt e ecept ■: bin ngcapab r> 3* derxxmined using a - to* linking igwu 

A\v . ^ X , >N > < P u I'u\ << > I , I ^ \ O 

' ! { 3 'i , \ X 

I 1 J , i 1 ! ^ M!! I »l 

sqwuuxl in ^DS hAvil c \ t h " » \ > I N % V t i h cx 

pote I Ik picv > 1 N ' 5 ^ 

' x* . by -i increase its the molecular siee ox receptor and 1FNE in the presence of 1DSS. 

J Uuh -O , s 3 i ^ i , < X ), «)' to 

M ! x. >o t « x U 1 h \ \x :>,e i« XAxs iiiU..v"<> « INr.^'i 

nlf J i hi «. Ti, > ' ^ i > \ xk > <x »k i n i j. 

1 x i \\ 2 > «. > 1 <■ o< > « .v 

19: 1069x1098, 1999).. 



//: W?o /?. » i ' (>fin!>irfrr<m *><> % '> \ 

Reduced Immunogenic x s determined bj h.1 SA 

ethodroc i I itive to a reference 

i iLk or preparation. The reference molecule or preparation <s nnmxiiy a recombinant 
human i'PNB p;xparatiG;r such as Avonexbx .Rebif® er BetaaeronCA or soother recombinant 
i fit , IFM8 preparaiion produced by a method n w' to the may there producta are made. 

* ; 1 l-s \ f s { c i J t t! , Old << v >. > n fl 

I \ ^ » t > ^ «. ' \ f i x 1 \d> 

1 p n j \ { x m i \ nmthe 

l , -J CvUk O 3 XUUtSOJi 

with tFNB (i.e. any commercial I \b product) i an Ax>e is manner < that described by 
.'umtseox 

0 N I S <. 3 5 » * S 

I v ! ' c »> , s s xrrx S3i) ' I < i I ! i J 5 i no 
v e o J \h no Ici 
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H * o ,oi < mk> t\,iho u\<?ie«i,e -jxUi o ogHte m i >. ■> > v. 5 <\< i a 
t,OtkC iv? - p S O ! u i nh- 5 n 

i \ t \ 5 < < > v. v f v S s 3 , X < ! I 

Antiviral activity 

The mii viral biousssy Is performed using A349 cells (CCL aha American u»:<uc culture 

0 '<<<!< ; r \i ! ^ ^ , ^ n ^ s ic , ulnue 
collection), 

IKv:' >ks,i < v s ri o,i oi M<ui<n a HHto 

J x C ! <. H * v , ' * t\>: ab af < i K » 

> v t, n 100 0 OOOiJTmt in a total of 100/.ii DMEM 

nediumoo 

After 24 hours the medium is removed aad 0.1 mL fresh medium comsimug BMC virus 
is $d<. <. t» v ch\ Hv 1 M< virus is added i« a conecutcation hat cau^ W.v.ccU dva 3 »< 

d K pi a U I s s 

\ i u <r ' i « d Hht*. I K >t >. < <■ *u a ul 

using the WS1 1 assay. 0.01 mi. WS'J WST-1 i 1 tag 

< ,r <>■» x> v) v lb > ;< < ( v « , j 1" < 

<a O t, ) m v^M I- > «di nd 

1 s I < > <> M 1 , < , Ui t. h 

roe&sanag the absorbarao ;u 450 urn. 
hh;Mo;;h : H^^ 

\< \ v s * x X O |! < < i i< <> '1-1 11, <><> ,S,h 

formats arc trsed. 

\ « , a<m. > rbbavrrba aahaa; activity assay 

IN j v i sup v ash 

-! \ 5 > <. 1 ! ' 1 < > 

>IF\P ot ^ x> j 0 s , i \ o 1 a ^ t Psc ^ ' a a i ,m 

u ^iinu, ^\P f i ; a ^ a 
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.Alter 24 « t , the medium h amoved arid 04 at! fredt na.-d:jat ev;aaaaaa < \h 
v 1 % v s ^ 1 a aut* ion liiukv 

s> ^ ^ aCtos 21 Ut • 

After another 24 hrs, the antiviral effect of the polypeptide was measured using the 
WS1 lasssri C.aCHml. WSI W'S ceil prohfb < R % < 1 os GmbH 

Maaoheur imd\* ^ - o, - i <. < 1 ^.J > N . ; ^ ? ?a ^ 

CXh aia atmosphere The clea vage of the tetravadiaro salt WSTd by > > id * 

J M , % ? * ! S!£ U > > < t ! !! \ v ^ - < h ! K" 't 1 

i ist the absorbance at 450 am. The n f of the aerura aatapie was k ' 1 aa 

i t f lea*, a sf - v s . o v fn h s k nulSB 

\ .-v.. , a • * m Interferon Stimulated Response Element itSRE) assay 

IKI \h * ! a * a i ^ fkt , j 

activity assay. 

Sou \o ^ 1 o !>< e s , Vujiewca 

lu >n 1 >0 ! SO0 <th -e.,o ot 2«J *h>U l< » 1 f • 
it it ^ > v< a saa a > p * !i > d N 

< ( hi li a>>. s [ 5 N a <> ^ aa-HiO 1 id 

Ifct)hva total voteeo -«> m Me > i OS U v ic . w.iMl 
ac arc with IFN-0. 

14 ); v K 1 ( n' lii !i t Hi • M , 1 

i r> ,<d dN\ ! av i a t i tvo 1 b AJ, \s » < I > 

< fl t 1 i j * * ( x t > >a f ^phej 1 Oil! v. a 

(Pad<aH OiOs x * > 

K < id J 1 ! ) Hv. S v ' * 1 ! ! ! U M 5 fViit k 

photon collating) mode. 

When li n ^ n . ! <. . at hv ' < t a. a > < ,< a ><v ? ^ s<. m the 
v < < v . s v v 1 <a 1 ! v t ; d d> K V p-<> 

a I reduction of antibody raadradsadoa or IFNB vaaaart protean is defined as 

FI vanam: 

CI - U 100% 

Hwt 
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<> '< 

M , Oi - ^ 0 CS .U^MOiH'* -MVil 

rl - \h t 1 i S 0 Ua tosc-b >v ^ Ov.1 ' t < f < ' 

vol 5 Noi2 p 187-19:* K who toed , Wi i aw ^ t » i ^ x tliv 

subcutaneous and rMnnousculat adnunist ration of XPNB, 

The rapid decrease n \ serum concentrations after i.v * a \ i t nusde it 
r> tVJ >< o > r i > \ , < , < h ^ o tu< i 

the conjugates of the present invention * have prolonged serrao half sites also after 
, i N < s < . s , < n ' ! , f » d * < lie * a <^ 

screemng assay. 

OiO.O! as > ..unue^ a > >. ' e v . ; i ~\ ^ ne 5 ' -o ee hi 
have also been studied (Clin Drag 'invest (1999) J8(i):27-3--i), These can equally well be used 
<. tl i m U ! si H vv n n n o h ih u ei J n iHuk 

Mima! species, e.g. rats. 

\ssays to asses i i hk logic el e sos IFN > si a* ant viral am pi ui ra.uveand 

s f h , i > y \< u V^t voi \o I «7 5) 

j l\ hU i i iPm s > s ' < i -> t<. > 1 v < lure n 

evaluate the biological efficacy of the conjugate in comparison to wild type MB, 

, s , <, i b i ' d mmme 

uKjli i > a d \1 > t v v ! > ^ 1 . 'u o < ) xb >ok 

of trie invention. . the EAB .model rmrnunizaaoe , rayehr, or > < i ' « <. f elicits 

s > 5 i I < ) f 1 nuh 1 1 

, f r ? i a a t \ h > i <d m ^ n * n k u »h * I 

p\u >-> « uo-p wu> v xi - i>!> Has muul / 

f, • < ih v\ 0 ^^e,Kuo\H£ ,v ? / is •! -Oh \i>u- 

m 1 < v. hk £ in ! i « ^ ^ d \ ^ » ^ 

7306-14, 1998). 

-cVfdcn^ 

The computer program Access (B, Lee and F.M.Rieh&rds, ' Mot Biol 55: 379-400 
(19? l.d versioa 2 (Copyright U 1983 \ . \uv o are used to compute the accessible 

£ iS 1 vjPK i o e v. v f i i d > 1 pivb 
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defines the Aces. e Area (ASA q e f <> 

\ axon's J > 5 i I iK 1 f > s , , j 

heid8rberg.de/servm2v (R.Kodriguex et.al CABiOS (.(998) 14. 323 528.) using the option 

•'*«.»« '"*«« 

M < S > s S K \ s } 1 lOfA 

\\ \ v. I l\ M is ^ t ^ i) (. x-> \ l Hf i i U s 

<» l! I Hsdl ^tH! n 0. \ \ s i > ^ > ! > 3 A 111 «» !i 

(1991} JMolBiol 220,507-530. For this example the CA atom is regarded as a past of the side 
chain of Glycine .residues ba t not for the remaning residues. The following table indicates the 
KXK; \SA sun.bk! furs > i 



Ala 


69.23 A x 


Arg 


20&35 A* 


Am 


106.25 A 2 


m> 


102.06 A 2 


Cys 


96.69 A 2 


diu 


140.3S A3 


Glu 


134 .6.1 A 2 


Gly 


32.28 A" 


His 


147,00 A 5 


& 


1.37.91 A3 


Leu 




Lys 


162.50 A 2 


Mm 


I36.0S Ac 


Phe 


163.90 A 2 


Pro 


m.m A 2 


Sec 


78.16 A 2 


Thr 


101.67 A ? 
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Tip 210.89 A 2 
Tyf 176.61 A" 
Val 114.14 A 2 

i >; :/ : : ^?.y-^OL-'iLU::;/;:i:..: ..\ : V:; \" 4 • ■' ' ■ ' 

h 5 > " ^ K h \ t 

al J V» 3<u \v« St >k w i:h . oFoionfOa { > jo! 

*W'0* *to»tv ' ! < > G2ri ! ^ » ! -dh ^ i f> h s 

Research Coilaboratory for Structural 8 i o ■ e format s c s PDB at iAhpBdv^ 

Surface exposure: 

* \ \v.txs4$ described abo^r « i \ ui > n 1 

zero surface accessibility for their side chum atoms (for GJy the accessibility of fee- CA atom is 
used); G7, N14, C17, L21, 144, A55 } AS6, T5S, 159, M62, L63 s L98, LI22, Y125, 1129, TJ 33, 
A.142, W143, V146, 1150, N1S3, 1157, LX6;0 S T161,. ^ L164- 

I « ut f - - eves a.\ toicr. . x^oe, trs ,^-1, V KJ M 

K ! ! .\ Li 16, MH7 due. to steac clashes. The romoddOmg was done using Modeler 98, MSI 
IN> % ^ ill ) m ^ ^ ! -< << ^'i 

remodelled IFNB molecule tordy hidodmg the ammo acid residues and excluding fh& N-hoked 

M U l v.1 *. 10 h i 1 (1 5 I ^ '» I ti tt h 3 

exposed to fee surface: S3, N4, L5, F8, 1.9. R 5 i, S12, F15, QI6 Q1SJ< 19, W22, Q23. G26, 
R27 1 8 £29,Y3(U i2 K33, R35. M36, N3 f, i>39- B42. K.4S, Q46. L ; Q48,G49,QS1. 
K52, Q64, AOS, R7 1 , Q72.. D73. S7S. S76, G78, N80, E8l, T8>. £85, N86 : A89, Y92, 1193, 
CO( VI97 Koo loo f 03 S3 04 kl - K 108,1 09 HlQ i 1 Ril3 C is I KJI5 

> i .1^ UMlLl Ki: KP-U. M s.G V^k-> 1 

Y138. $139. 'i 10 V 148, R152, Y155. N158, G163, Y.163, R165, and Hi 66. The following 
residues have more than 39 c 4 of their -iJc chair t > go -d rotl e surface: .N4, L5. F8. .812. f 15, 

* t v > y: n g> ir~ i x * '.-f^x^p^ico ^ g < < N >^ ! d~ «o 

R KPT? ^ vj ^ n I ^- Nv v \8- i " x i! - tUu 00 l in 
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vr K >^ VUO ;L. I * % K 1! ^1 u ' H •> k G i \ ^ N ^ Rit>* 

andM66. 

! > >, > - N >?.< in ami haw 

I s < < v N k ^ 
im i a full length cDN A en;;odis<g bom?;;) 1FNB ' ns uauve signal peptide, was 
<> j > 1 \ i i i >A 

v t > : , 5. ^ N >\ x ' < < 

\ j< it ' * " - s< vu > ! v." < i\« i ik'na U - i ' , g t ( » 
< ik\ * m * ^ ^" v ^ od<> - 1 i< n i ts n.Kdn 

making a bias in the codon usage towards ib& codons frequently used io highly expressed 
, ttn: n o . < » i <. »«. » J whei * it 

( g t > ! t J „ s o ^ - > , s u , i 3 i I K f s II ^ 5 e^ics 

u\X o ttiC t ^ !, Un t^ui^ntcKi] »t !i s >uklix 

synihesised: 
CBProFprI: 

SXlGGrAGCGTTrAAACITAAGCTTGGCCACCATGAC^ 

TCGCCCTGCTCGTGT-3% 

CBFwPpfl: 

5 A< VACCfGCT GGG.1 IGGTG* AGAGG \G'JTCGAAC I FC>' ;\GTGC< ; \GAAO$ I'CCT 

GTGGCAGCTG A ACGGG 5 , 

CBProFvr3: 

5 ! GAACTTCGACATCCCCGAGGAAATCAAC3CAGCrGCAGCAGTTCCAGAAGGAGGA 
CGCCGCTCTG ACG ATC -3 ! t 

5'11XXX1KVX;V\GGACTCC'AGCTCCACCGG1 f'GGAAC'G AGACCATCGTGGAGAAGCTGG 

tgggcaacgtgtaccg • , 

( A >l >l p> 

V . K > \ ' I ! \* x v ox > ( GUV \ t v m >' t < ! t- 
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CBProFprS 

5'GGAGTACAGCCACI'GCGCClX)GACCA-rCGl'ACGCGTGGAGATCCrGCGCAA(rn-C 

TAGlTCATCAACCGC-3% 

CBProFpr9 

5X?ACX^ACACTGOACTAGTGGATCXTTATCAGTTGCGCAGGTAGCC3GTCAGGCGGT 

TGATGAAGTAGA AGT-3 5 , 

CBProFpriO 

S'AGGCGf AGTGGCTG1 M FCC1 FOG< < FTC AG? 1 UUCP \GGATGO GCCATAGTA 
GCGCITCAG0FGCAG-3 \ 
CBProFprl I 

rCIXi fi( FCCAGC 1 iXTCCTCC VGC P G< I* I < V GT< Gl G PIA h GTGC i U * 

CGTTGGCCAGCAGG-3 \ 

CBProFprU 

STtAGCTGGAGTGCT 

GTCAGAGCGGCGTGCT-3 ' , 

CBProFprl S 

STXTTCGGOGAItsTC*^ 
CAGC igcgacaggag-3\ 

CBProFprU 

N \ « * o < ' « « « »] , > V Vvi 

GAGCAGGGCGATCrOG - 3 5 , 

The primers >. \ assembled ro ihe symbebc gene by one step PGR asing Pkuinum > \ 

pOF iSOi ^ O h ^ ^ < l v , k ' ( f 1, 11 I ), 

assembled gene was amplified by PGR using the same conditions, 

\ liW.iK, i \ , * na e-VKA.v! < sr4 U^s s\>nh M\ed i^mg 
the same PGR eomimom: as described above but with the primers CBFroFpd and -14 
subsnruk ! e :ih »er- 
CBProFpr? 

SXTGCTCXAGATCXXXXTGCTCX^ 
ACGAGCACCAGCATC-3 1 , 
CBProFprS 

P* \CTCK H P rGX ( I \TGGAAATIAA1 \ GACTJ v I Kl KGGi VGACCCAAC* y 
t. I A GG1 JAAAG- ■> 
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CBProFprJS 

5 , CAGGAAGCCGAGCAG(}TTGTAGOTATCi:GTIX3G'i:GTTGA;rGTrGGTGCTGATGC 

TGGTGCTGGTGGTTC-3P 

CBProPpr!6 

\Gi KGGGi VI rCK1AGCAGCK.-AC1.TOTTGC5T< PfG GG( IAAG IT AM TA 
AACGCTAGCC AGC1T-3 5 , 

« <\ i t ? i \ i , > \ ^ 

The syoUie^NCO genes were cloned r>b > pcBNAG. AKygro / beiweeo the 

( !i » if i } * >l >f | M( 12 

S v. t \ i N N « S if <. \ K 

t >>id f. < s . < . < , T ! \ - 

CBProi -A7 ^X'XV<')TT^^CjATCC^AGGCTAGCT^A.T iXJCGGl AGTTTATCAC-3* , 
CBProFprSB 5 ' AGCTCGOT ACCA AGCTTTrA AG AGCTGTA AT - 3 ! , 
t j» I 1U [ .» n Ik 

5 t CP- ot U pi, mo up \F " > »,h HG ^ I ( a t SP oF*> 

\ AJo^ . < > < . N i <. l ^ 

i ! i m S f,\fi ' e 

Lys45arg~5'primer{p®&Kasiy. 

i. 1 i. h > aivuIACTGamUOOAiluAlO^V !i' V^TlU 

lCV>( \ \ N j> t > > x< ^ t * u N 

? , f > n!J . tM jv \\]» - l \ \ nu . u i' \ <.<(.>. i < u 
a > <,*.< i<g k i i ' f , \ ! > > 

5 K)5l> i: h fCPd 1 ! iK » I j A ^ % ^ i « » A I 

ijjf. W) hi > s t ! , j , R , e } k i u «. v v v»<> TuM 

,^ v, v ,> s , „ . i>-i. \AG\ « >\ *k V« oJon 

CGCinpCBProFi. 

lA.i n , SOB (sequence overhang extension ) PGR was used Pox introduction of 

j s In the SOK-PGR x t iht CAerraioai pan o 

the IFN'B roodecaje v. firs; n / t *. n individual primary PGR*. 

P( VSf U v it lUt l ' s ! S < < 

the eodon(s) for the an o « cRs) o *« bs t ed s/are banged * the desired codon(s) fhe 
temnnid parsers were standard enters dsnuuig die N- and t v < of n P I nsok'cuk 
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subsequent ctorang of She- full length PCR product, Tims, the central (nonsense) primer and the 
\<.umrd v*x>> ^ n,l ^ \ v ) > tN - ^ 

in one o B eratoa! pan. Once amplified the N- aa< 

( k ? parts are assembled into the md-iergdi product, in r secondary PCR and closed into 
; » ! < \ 1 1 \ v - >. 

CBProFprimerm. Sense); 

•I'AH ACWH^U I'H-U'^ " 1 X > '.a, l. twli Win •>!! 

G ATG AAGTAGAAGT, 

(. ! ^' > N < x < 

CATC \l 1C FTGCCGG rGGTO'ITGTCt FCC PFC 
< Bl roFpi ua 130 (Sense): 

GAATiGAGGACAACACCACCGOCAAGCTGATG, 
? <»' > > ^ 

Itiht.w ii eases 1 <. ut ^ f ) v setfr u\ ,ov to < 

r u n 'ia ed 

us j ( s * e PCR siep and a auhsu ai Pon 

!„ sl >< s > s .! d primer 

CBPt-oFprSS: 

UVXiVnk^VV UXX'Ai iGCVM~C«a< }CClW<*GC d>CT\VVV"*fi are 
CBPrvFprimer9: 

dan ! ! n j s 1 s i ,j c v 

2J«Wand£«(BL 

Exarnpie 2 

k. n v;«,«o'ir» ,/rd \w-^> >„>>' ! n >j:n\* i ^ , (eX-Au'jt/?,! 

I < > no. * ! 

P\ > Ik s t t di ( ? <■ * d-\n I iildmd hl^ 

x v , v. v. v 1 \ s ,> \ \C ! < ;>5t J 1 \ } t 

i t>U\ J r ;AAM ^ I oi au< - vx J\ U "dh<\0 
i'i< so e TVs"! is which a chimeric mnon < x : , j * ? vo < lN ' n\\ " s \ > Use: Ke~s 
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Mio't.^r VT 1 . \ Ol i i hvMlM >k ,0 Ot, '!,^<i< <■> o \ >< 

reaeG>ns- were pexiGrmed with two overlapping primer-sets [CB41 (5'- 
TTTA AACTGGATCCAOCC ACC ATGACCAACAAG -3 ! ) 
ICB55 (S'-CGGCCATAGT 

,v»v\i;iu\(.M Oxv-mg ;cviv \a j i«»< < uGiu 01 <g> * hvha? t 

asdCB42/CM<5 (5^-^ 

OAAGGAOGACAACACCACC(JGCAAOCTGATGAGCTOCraCACCI-OAAOCGCTAC 

Gagmeins were assembled in a herd PGR with Ge hanking primers GB4i and CB42. The 
resulting gene was mseried < the mammalian expression vector \ k i b i n 

ndt< ■> i e correct. baae change v<< w , h 

FI1LN and R.1 BT in hIPN (') Cplasmid designated PF085). 

roiebt k Kt Mt t | t lp\ R I , h !\ i in i t i i U u 

fee CHO Ki cell hoe (ATCC #CCL-6I) by use of Lipofectamiae 2000 (Life Technologies, 
t n V> i, ' . n ^ en? 2~ noiws later the culture ?~ed e ,> as h aoi> <> s t . s„ced ^ 
I x 

■Activity. 5^46ItJfe3i [gptrsar y assay] 

EDS A; 80 ng/ml 

Specific activity,* ?xlO fe IXJ/mg 

-\ ^ 1 -w, t»v [HUN- 1 i N m * »« p<s; "i 

< j . vj , » \ v < <^ hirx-i^ 

Exasspfe 3 

Construction and expression of the [Q49N+Q51 TjhLFN-0 vatienn 

\ \ \ \ to what is described m Example 2 an > N -linked glycosyiation she was 
introduced ia position 49 by means . the m\Mmtiom Q49N and Q51T. Using PK ihi»f0 

i N , x ! ' ( i 

ow . xv n>' v V! ^ 1 bh v s 
«Ol t H v < sG< Y V v v Kt <> 

Af v As i vr g\g< if w \^iu v t h a^g i \c« cdr.G hw a 

< IGCTGCAGAACTTt KCi VAGGA ( » O t m in two frag seats 22 S and 
HmU- .> n m ! v. v. me mx v v \s -i ( i indlVtv v n li 
daGib.ag pimm BBW1 md PBR8. The respiting gene was msortsd ere the sea am Gar 
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expression w » \IA V l t and confirms u by ' sequencing r.o have the 

u ivMV\e - t , v >>< s \0~ 1 *m ! <l I'M) 

j i i i f i \ f r , «. o n 

,gC5k n l Wis J 1 i . N ^ ' - N v , ,< f ^ i' 

Activity: ! > t x ^ 

ELBA; 10 ng/mi 

Specific activity: 1 . 7x .1 0 :;1 iU/mg 



Example 4 

- < W , v» ^ ' ' , , , , e'r-i' ^ ! ' * - - J l\ ■ RlISTi'dFX > > ./».... 

, s i m u to ~* * i ^ cd n 

» V , s v r i I KIT I 

i ! ni ^ <uc t^ GVRk<k) < - v. xr»( 

with two overlapping pn.nier-seis [PB.R89 
(S'COCGGATCCAGCCACCATGACCAACAAOTGCCTG)/ 

PBR b ,t 5 > x v on s is "I u H> b m j n.en v j 

IUs M . v. - i f ! ! K i i i ' ililv i'l'^ 

ana KCR* ! < ! ^ N s ' 1 * 

»1K s ' sison ! .vilp i P\ v «. . U I , > , v J < ( ,\< ^K>|nW\ 

QSPP PI UN, RiPVII hIFN-i-s (pksmid designated PP123). 

n ^ . s _ , i > o \ . > ^ < k» ! > * «. 

\ 1 s: U<'\:Gce* Hv-dU^- . ^ ' ^ v l , N J < I \ | 

Activity; i ,u 

EUSA: 14 og/mi 

Spc fic u iviiy I Ixli'flO/m! 
Vs a vvc k KOX -A x T "! >)P ! » i < e h ,h 

specific activity. 
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agent 0SS. 

i .;:«:uU: 5 

^ CS'U« 1 1 5 i <. t H K i I OI> 

< t K , n j , w H n v . s ^ <Si s J > -v. > ! oft Sti'J 1 ^ ^ 

,\'Mt »\ V R> < vH tl < \ \«>5 1) t' ^ 00 , , i til 

^ » ^ 1 «1M V V » v. » L 11M » U 2 , + > 

Mfum < t h I, . -00 S < \ r oi > . n " <^ <. i aJ>\ ^ \ « ^ » 
u J s 5 m i u > roe ua u i i j i m v klikn «. ( u . 

j , dmm A 1 daya the medium was nsaswsd U notte I days the medio* 

t s | f x o - 1 un 0 J i !! 

s n rnuc ill USA Technologies Ca "*M*IK> |1 ^ \ n m \ j!j 

(1 .0 1 - > an (0.55 g/L) - u u is (0.67 rog/L) t ;u 1 . for Adherent cultures], 

iO (si uli Uk h Hv; 1 u i ^1 * O! 'hih< , nidi 
t K <n | i f\' < ■> n 'LO 

( >Ulli!f l (1 0 Ol ^ > <• N0\v!Ki\ 

v x v ■> v vit>d -Ml COh oil > 5 \ 

k « ! ,s « % s , t » i * 

j > ! \ i K ! » s s V 

, S v , i N ] , , ^ { ! * I i I I Oil 

■> , x km u 1 , ) . i S uvi an 

,mi.H a t.uio^3im ifRi m Ik r ,r \c 1 , . !>t •> , s k -[ K4 c k 
Kl23Rj0rN-;VpcDNA3.}(--)Hygro; PF #161 ) was iiioooted into moihzx 14 sni polypropylene 
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xieubated v i R Vta c met ) j.d wax added drop u >e to each of he 

three ceil media. 

Hex y ih ion u ; < sdmom war; 3; 01 se? urn wo 

medium. The smum-dree medium s based on DMM ,k d< (Lim ^ \ Cat, # 

>H> <r . j < « ,t x •> ! < \ ' m o iis \ 

l K % < 0 xN v < > > _\ < < ^ ^MspOtlRM I t\l 

129), Before the production medium was added die cell layers were- washed two dnww in die 
DMEM medium without additives. 

Three days: posmraasieedon die 100 ml serunutree medium was harvested for 
and , \ n I * - f ' I nI- 

i > < o\u ^ m ox >. ;o ^ i . u d ^, j > v \ « ,ii f v i 
e v > em ? v a - ! 

ovomaihue f v. uh bane? -\ <d Ai < d> s i >H > Mi m.w, end 

o srem e resin was; < v > { ferred to a eolmn Yh< resin was v < 
Mir i Awl vliu^b I i x s> dsdaim ! < 0 M 

\ i < ; , , ^ r , !>oi - i I k'O , > 

. m <. i n»wa>centnflevvas m >~0nA h < { > e e MN.nl ^ 

efhyleneglycol pH 8 in a dual volume of 2 ail a&u mt&e; con< er j *ted to 0.5 ml 

joe 1 a > n 1 m, i > m em; ne 25 s. 

ullu \F \moud xwa oae-au seu \i.wnm-KN-b omm ted t . pragma a 
hnik pfleuoK i «. x u 0 x< v 0< N i>o O *> Sit N 3 m 

th i do < <. o n * ; < < 1 t i 

by adddmo of 50 mM glycine duffer, Samples were .frozen immediately at -BO'C ami 

x „x x , ^ - axuue how 

d m > m > ' n i f i\FiudaJ 

sample, 

x sv u i v L« < 5 s ] 

Ih UNk v x t v v ! 5 i f 

< S I XX i! < < 1 0 
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Example 7 

Variants having increased glycosylation in position. 49 

" >\ ?is. 'Nik < on N s. ji ' i' i'^ o [Q4«>Nf i 

Q r] describe I e 3 is nseik v 60 fo ulu mc\ uu m i >l 
a fav icdr; ^ sv Hk ■> > ! 

(Q48F), valine (Q48Vp and tryptophan (Q48W'.; by keks netted PGR mutagenesis, Using BIO- 
\ ,v ! i i H s i ^ , ^ um )\ t a is rVH* 

Jos\ ilwi - '0 k K x s . k i < i 1 1 1 o « on v. 

shirt ATG) as template, PGR reactions were perforroad ! overlapping primer-sets: 

gGahnyG x <' 

PBR89 (S'CGGGGATCCAGGCACCATGAGCAACAAGTGCGTGyPBRi 48 

(ST.TccTccnnwTOAAOTmAACAOT'ocTO m mm us^ 

ATArATCCCAAGOTn ; ATGAGTmCdC^aTAOCGOGT--3 5 )y PBR14? 

PBR89 (S^CGCGGAIGGAGCCACCATGACGAACAAGTGCGTG) /PBR150 
(S'GTGGl U IXIAAGI U M i \G< k( I P.8 /Pi 

f \A< K A< iC TGilTGAAOTCA^ ( A k 0 V< iG V ) 

v.sa ^,k'k^k 1 

RBR89 (5- CGCGCk\TCC:a€CCACCaTGACCAAC:AAGTOCCTG) /PBR152 
(S'GTCCI'CCrrGGTGAAGTFGCACAGCTGCTT} sad PBR8 /PBRI51 
(S'AAGCAGCrGTOGAACTTCACCAAGGAOGAC) 

I \Gm: v s h i. v it mki i v * H'Pv 

The i , ,( a. genes were inserted > the mamrnadan expression vector pcDNAe.l ' 
Vtlyaro/iritean said confirmed by sequencing to have ihe correct base changes leading as jQ4Sk- 
Q49P Q3 [ \ | 1 c. x rrjIiIFN-p (ppismid 

, ?! s PH rJl. v <iv\\ «^ ,) ' " P ^ GcMCi , < i ?0 

x 1> >' Of n itPHv^ v s w i-Ovlltkl ,K ^ ! 
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I a tK o «k 'v ' 5 sk> ^ mA 

assayed for IFN-|5 activity: 

PP185 .1 34713 Hi/mi 

FF30S 53122 ftj/ml 

PF306 65949 HM 

FF307 45076 I'O/ffii 

I;i order to evaluate s amount of attached carbohydrate a G three new gjycosyiahon 

\ in ra \\ s t s t s. < ' i it ■> i f j ue h 

v Mi! ii i A <. <. , \A ti 

? V K to UU s. ! si s ! t < A 

In aaosh ^ * > vun ;! v ? s a no w \ a ^ 1 t > 
s s. i i a ,\ s 

iA< ^ v ' " A' 

t v r^em-d s ! s > M?ea pes u> t" ) < N 

H s ,31] dsUr-uA* J at t v ^ ^ sised only aboir 50 * In otc a f«» Tku s^e dat «.uv)jn of 

I j J s, i io«» ji *o h-n. i \ h 

phenylalanine 1M 10P) u valine (DHOV) by site-directed PGR mutagenesis. Using Ho X 
M i x> . x f . < ^1 a ! t < \ soto > > 

s v sets: 

hi* t i s\ >Ii;M 

is. S. i. S K S t i Ak i 

i ^> KHi v.t,u ull wfT i t i UA Pfkl 
(G AG A AGG A.GTTC A AC ACC A CCG GC A AGCTG.) 

Dl.H)V ± FtiiN^k]kCr 

PBR89 (5 'COCGGATCC AGCC ACCATGACCAAG AA0TT3CCTG) /PBR156 
(5 : GAGCTrGCCGGTGGrG ; rFCACCT€CTTC3'C} and P.BR 8 /PBR 155 
(S'GAGAAGGAGGTGAACACCACCGGCAAGCTG} 

Che fragments wi > f ! ! N F.8F v ad 

P;U$ I 1 , tM I! '?v' (. ! ! ■) < N N 05 Xl x 1 

i'Hygo I ran and >n rraed h\ eque i to ba« correct tee chi ges ieadin < 
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\D\ lop-rid 1N+RU IPN B^l&smkUiesignaledPI Wsod D Ov~F!S IN 

x, ^11 ! 0 i ^ 

i » Pi I iN-fR I FN-! ramfected into 

CPOk ' \ < ^ ts f v ' 

i< k , N < S , » \ 

PF085 58615 ill/ ml 

PP30S 50900 EJ&y. 

PP309 X5063 I0M 

! f O i . v f K <.<<.» \ON i SHI 

> us » \ ah is ao v J «. I U «!! tUl «)« $0i Oli .tt 

Western blot It cook ec aded? v.-.i \\w a; y acul subsmm aWDiKU < )KHWt 
» I u'i t in ju J , * , i » \ $ d o >v j j a ik. <. <J 
giycosylaiion in posiuon 

In another experiment it was seen thai insertion of tyrosme in position 110 lead to 
m. tea ».d ::i . - ^\o r k ^ ■ > 

Exaxsple 9 

\ f v * • 

n A) " v * <5 C n V{ uoon f R\B 

0 o^!!8- .ule ^ oHr . !, » j'\ ^^1 ' i ^ es Hhmm om u! 
in the presetn example. 

The 1PNB variant iQ49N-5-Q51T4-.pl 1 PN'-fRPPVF] produced as described m Example 4 
mri ! 

iPt olu \ v > n s.s s » d , ' f i « f < ' v « 

fthu tPV0P) i h< U u red m -di ^a.- JuHt\..vi on a \ na .did s> mma equipped wish a 

1 hot Li iik 5 * ! * ^ ' < ~> 

(Pn v. i «. > ^ ! N - ..to *0 \ v\) Ul ' sin pit * Ik 

,m > ' v< f ' M s >d urs 

co\m s * * sted oi.OM i >se H 

Performance column (PharmaeuU equilibrated vjrh s mM sodium acedae, PC M nm 
chloride, pi I e 5 ? ollowmg application rho eohmm w i \va\l ed wnh Mdh Q r-rv P^eTf NB 
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us Guk 1 N i ' b ol niM <■ U oca 

k 5 )H N i s s 1 < ' I \ > 

were u v. v and the buffer the elaate was changed to I S mM sodaun phosphate buffer, pH 

Type II, Biorsd) eqabfbrated with 15 ii;M sodium phosphate. The folly glycosylated fon» 
passed through the column where as die uride:ogiycosyIa;ed t i svuh one extra site used t i <. 
f r n , ! s laOdinoM 

Ki 0 s * 

Uk pun t s on 0 s \ 0 1 H > Rli «i tu mi do 
be higher ihm 95% based or SDS PAGE. 

Example 10 

i I Lb iUumJFNB gh ; * > 

A focal stocks v cc.uunbdy! ester * > I 1 I 

s i 2 Hn >s i a " i iti) 11 > 1 

00 OMCiOhtei of a d 5 m nHoln o- t ?hc j « > 

v I "0 rMsocbuaa phosphate, lWirM so km J \^<k "II** »« «ok r OyUaed 

with SCM-PEG. 5 kD or 12 kD, with two times molar sarplus of PEG io possible PEGylalion 

f< cv J 0 h ^ • N i. O > 1 ' K 1 e< 

\ i Ot'v>K t ' j < !i !U xi i , ! <> , iU 

u>IU'a\ ! > ^ 0 ! 

v s x s i I h t u t ^ ! 

f ,u! ii Ci diO ! < tf' > ? 0< ps ? 1 I u:i,'i\\it\n<'u\> oi N 

k d K CiK * ! 

! 1 Rjf P \ 6 \ > coe,-c:;o;Hu- vvas PEGykuet 0 mM so<. > 

phosphate tOd? VI odiun loride ; pRS * > S3 PEG, 5 kD, with 20 t Ksxnota 

V , ! S , i S 3 > ! N i x M 

mtn at room temperaaae, the reacbos was:qas«cbed by additsoa of < 20 mM glycine, pH 8.0. 
\ ihcs ^<pu. a x ! s ' 1 , 1 N )N 

PAGE, 

In vm esdag g xhe prisma " £ say demonstrated that th ? 
iiK' *J4 i - i/o ns 'iVM. ed \ ! > us 3 -atph x 
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r.her ammoac J eanl 

Pegyiated material, was separated from unpegylated material tmd surplus of PEG using 

t i f K i t % f ' ^ ^ «. > 

& \H <> i i s v " *• v ! ^ 

v< lit i > M a i N t < 

chromatography v as performed ou i:^,r ^ ° 1 ^ ~ u > ^ * & 20 * M 

{ <. \ 1 1 » 

Exampte 13 

iV,<< «'«'. ^ v ^ <> * <' ' 

< i OK I cdis « etw I < ste ted m\h pbmmfc encoding two t i B variants 

[SZ^:S4J«K>5i \~-^Mnn\^aT2>oaad|S2N^n-Kr\Siv^> f^l]i M> 

ItP^l.i t 5 t ! v t < ! f i» sp»KkOi n»t«> 1 U k> 

each. At confluence the flasks we*s sMftfedftom serum catering medium to a mmm4tm 
-uciSi" - o ! 1 \ >om m>1 vtedwsr 

1/100 ITS A (Life technologies #51 ^M!4>n and 1 a 000 Ex-C ytc (Serologicals Corp, #31- 
v t i <. < J wU * 1 ? ! s , t - d co <■ * f 

HVtUp 5 0 ! M { O " 1 

U » X I O I U s ^ t >, ) < 0 ! w u \ ' si 

S> > , m >{» \ o i o t 1 ! 

IMi « s ^Oh «. S " f i « ,1 M> 0 ; v ( Oi \f 

5.5. 

h , t t \ ^ v ')•!<. ^ v ( 

V O ^ ^ S t j S, 1 , <!,', Hi 

,t i V s u ) 'a . 0 \5 soo ^ s s pM f ^- s 1 ' h h 

, X V V \„ ! i ' f < - ! 

■> «. , p r "- 
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, * :o^o' >Kh'\An <-i\ • ^ 0 N at. mmo^ ^'Wuvo^p vm .« 

Example 13 
,K'iuV? \ ■ 

A CHOISi sub-clone (S/G-.IO) producing the [C!7S+Q49N^3mmiOP+Fi i 1N+ 
Rim Ml !\ l_U.au f ^ - . < , v k . J - U < < e no i > , o I «t<l 

x pot UK Cv I I a>\ \ ,5 ] <>M d ^u«\s IjOHKvlU * V» 

t I S k 1 i N !0S fK \ ' W { < 1 

i , 0 M h. t t % iv,' . v \ H<» H h»J ' JJ ^ sill % ' 

< . - < < K < On ^ v 1 K U ' Uti 

> v v K a <*. r octet on ntt »\f mm d fc K\ < »i ^ \ an\ 

supplemented with 1/100ITSA (Life Technologies; Cat. # 51300-044) [LTSA steads for Insulin 
(L0 g/L) - Transferrin (0.55 g/L) ~ 3$Sala*& <pi7 fcigff.) m - u o do mKtuumK > \ 

M U f OP KP * fK 1 •> i < « ! > < K I im , l 'Hnxft « 
i a! no s ^ x t 1 \ l " i ' 0\J' tdkw^ ki 

medium* , { , v C 

f ^ j u ua . i o i x , i »t e » « a ? i < t. vt hi ^ ; <u, 

J K > >! 1 H) t I« i ed « - i ^ < e- ee \ ^ o <V - m \ ^ i id \ U » c 
>u huv il.nrrh'^ s ! * » K Vpl ^> 

{Pharmacia}. 

The S-Sepharose column was equilibrated with 50 m\1 sodium acetate, 50 mM sodium 
J Hn* \ v k \ vuu en >m ne jtM 

S Ck v ^ s v. v 1 Hi i i <S ! 

M. 

j u. J; ^ ^ d u i n > n os^i i 

psifo no" co iphanuacia}equil! « the \ > j v f I Km 
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N hum v dc, r>H rkc- ctfNB^a < >'e <v»h < diem from 50 raM 

soc M !t N M v . i * * v! h i \ ( o \ <> 

h l u- vokm-s.es > t ully gh i x - 3 

were collected and pooled. 

Che altera glycol m the eltute uon Ut 

! S % * ? V x » - x I v N 1 M* A) 

sodjoo v'il avk t ^ ec k •> s * s i 1» »„i »how.t li kA o 

\ n f » t 1 ^ o> <• N ! " 

s(.\i< ao*H 0 i N H . M Ox. J<" < ! AO iM i ill > Ox t { 

#17.5. 

O v i ! ! ' > v ,N1 ! 

tiht >U n < 1 wk xx vi J ' HI t\ , <. to*. ^ tmt ' M 
I ! <rv i hrAi».« > i I x i 

x< ! s re as the underglycosyiated orm with one extn e use o kI 

to wee! imn j c *>as I s * x > \\ ' ! ^ 

* vUmies. 

The purity of the fully glycosylated vmmk rC17S^Q49N+Q51T+D I lOP+FUlKf 
m\*\ M \ 0 l< > ]»xUv<i «o Ox. ne v , It ,n ^ t * d >*- ^ASA VGF 

A< i ?! ! i o he i u ^ !ol<y\!i t n 1 > i ! ? 

ix M Pt l • t v r xx v< >u- « x-.s o V,Cd u \ >nuPfv<> 

:o v xx >x x , . v v . _ t . > v v j > ; 

, S 1 I ) 1 1 i 1 \Ufx t 'vl\xl 

H S>\ H>, \ X -t' N 'l M xix J xs> H< » > S) S f 

k'i\xj(u\ 'ci'i w \ x! ik s ! u ) * 1 v ( o xx 

, Ox »on tt * his r \f o 1'u v N)m»\t to o u?mh 

liiuiMoi'.i \ , * < t \ ' vkp , x. e x« x - xx'| u«xN torn 

other species us:mg eufiercaoon exchange chromatography or si zt~ exclusion h v < s v x 
^„,u^ni in | , \ ! S * i 1 < eihx ; 

N V v i i ! i ( i M X < ! 

x £ fc Af rUepegy! i s vas n&dfrom ecoiurn m{ ^ \ sodiut ace k 
x f nu > v Ms i x \ ! i (. ,t\^ted s x x s ! > U\) 

So< * Fh £? x ^^x|i h\i '< 1 x s i xx f ,.00 rM sodi mi v.idon U pU 

5.5. s h eomsimng <> o-k-Ii^ u i wer?-. pooled and characterised f'uither. 
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' another experiment a. protein solution of 0..1.6 nu'n n 20 mM sodium phosphate, pH 
I < iH 1 ' J 2 op 1 > s 

\ i ( ) > x sj - 5 ) 

the iC< n s < \ s ,>url;;n>a f oaplus ot 20 N t p n pi; \ u s , s i n 
t i X s Oi reno < 5 < 1 > . i u, 

* s ■- , e 1 pie v a a n<> i no 

exchange ■ ^ i i - ii »*1 f = 

fx J U 1 i< « s > IS V <. \ i p N >p<u NO iW S * < 

P (Phanuacia) eokooo equilibrated with 20 mM sodium citrate, pH 2.7. The pegylated s <s e 

<>s ( ! v X il Hi 

„H Kvi > v > n s ^ \ i v !> 

X s s , , S > , ^ s j * v ' rpi \ ntJ^te.K of 

j wo d and i pep< h?e<. > oiem \ > wo >. >e i < < I ictthei 

ExaiBjsIe 14 

Production, purification, amiPEGyia nc< eft '8+K19R+K33M+R 5R+Qf9&+Q51T* 
D110F+FJ 1 W+M 1 3TihiFN-0 variant 

A OHOKi sub-clone (S/CMO) producing the fC17S+K19R* 03R*K4SR+Q49jN+ 

Pis,' - n o'li i u I was produce- ' 

as described m 1\ p v 13 and peril ;ed aceomrag to the protocol i in > e 13. : I'he 

» aoJ ?u mil a < o<- .tvi v i 0 n K X! 0 v^x 01 »\ M 'tU 

n u n v ! x ( ^ id"t 

t - ) s s < ' > > > m 0 < 

i suevsei ifou e^O! m -a-s.>oree e .i\c.Rs u m>ra ^u < ; '\aa- Makutv. Id U>-<) 20LX» 
s in s e'Ji a v v . 

\ > ( i :. > N > i \ ae. pi! 7.0 PEG 

Mil <!» P ' > >f u M n } * i, | <• > H S >i sMs C 

v. ^ , \ v > 1 I {,!<.!( 

cu^ ^ *■<.' I s vi t * i <\ s i 0| 'i ft ia ^ ^i'k \ a 

of mono-, v and mopepplateo rnateoal Moso-pegyiateci jranerod was acparated \m 

its , x \\ v i( ^ s s 1 o \ ? ' OO k { s , . t 

<js { \ N 3 " " V loose \KC>*. si ■> <. i > >. <-d s | J juM 103, 
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>} ! gv! te ' o e - u^ - w ^ v< i o vl hum v.ctji 

I) HP \ s < n lU <. h s ! 

> 5 } O v s <. t? M \ , ! 

1^ » w> ) * VU f " ^ ! "> ^ 1 ^ ^ I' 

-\>>v > >>^o > U x M P> v< _\ 

iii \ i pEGylation sires, v lysines and N ■■terminus. After bicabaooo for 30 ;niu at it ')« 
^n s the .reaction waa quenched by addition of a surplus of 20 rrsM glycine, pi i 8.0, 
The svaetion nnsture ,o n* v aro.u.ua ca uaa : <>-> do. in- :>c .oUSv nuacOal reco-he; o < s 
orders vas.raed material. The neeykued rot-ten al was separated Iron's the unmodified protein 
jn » v t\thi e v h ' I 

}> t <> > i ; x a ~nM m I >R H ik \ l 

* v I \ > <K i < t o v ') jp x < f 

>i <! m « with 50 i s 

(( U> 60 Ph s t da) equilibrated wuh 100 aM sodium acetate, 2CKi mM sodu md'th rids, pi; 
5 5 htU, . <. i ^ re oi n*,vo- vb 4»Wuu ^ » em vet *>ooC.a\L 

eh = v. us s v! * 



Pharmacokinetics of the iohowmg variants; 
i) L kDa mono PEG [C17S+Q49N «Q51 C-*0I lOF+FA t lNVR113T]hlFN p (variant #.a 
ft) 20 kDa mono-PEG {( . "i>-Q $*N -QM ! DU(WliIM+Rir. I ] di \ * wsnam ,o2 
Hi) i2f.Da oxrno-FEG KM 'S*K K KEnk n^N-v^n ^nuonnUN* 
R.113T]MFN-p (variant #5), and 

* OOUUm.y ! U S k 'RhU V^P OH- HUT , H N 

t s \ i. >au^ut M ^t d t n ' niu 

,)V ' ^ v * ' 1 o o 

0.03 rol/kg) ^ > ssho\ Mc 1 were 

obtained: 
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Compound 


Route 


VA 


PEG size 






£hp> 


kDa 


Variant #1 


iv 


30 


n 


Variant #i 


sc 


41 


12 




Iv 


38 


20 


Variant #2 




38 


20 


Variant #3 


iv 


34 


12 


Variant #3 


sc 


32 


12 


Variant #4 


■iv 


34 


20 


Variant #4 






20 


EsbifD 


iv 


16 




mm 


se 


3 





Example IS 

\nti-tmu rogenu acliviio ot WkDa man p g>to «/( ? 7S+Q49N+Q5JT+D110F+F1 1 IN-i 
ti!l*V> !F\ *?t. wi '•»,«./>«/<.'-, < \.<w>,»,< ; ri 

< r/io*£? 

rhevamnt' il < >d u > ,mj k, < i ! dovs w t< 

wi.i « ; ! a t , uk m 

t \< > \ <. U S > < 0 , ' 

\\ Kv x ^ V VOi'^u 0<. < \t , 5 > t U 

tV!S i 1 > v. v ^ s i ^ i >X > t in 1 1 i U 

The mice were kept under sterile ^ < > , , * i- K sterile-air ventilated 

v „ s, i s \ \ t - t f « » *> 1 U- * 

sis s h cage > s use< I ; ^ < <• > <• t > ri r and .foot, elk adU 

md the relative humidity was 55% 1 5%. The room was illuminated 24 hours a day. 
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! m i xpenmesrfc xveee nesforrned me A ^ S2 hum «* mv-\ a ok! a oma < VITO 
hi i k! .1 o 'Ms > v \t\ \t id\ Mb c M *t 

v i I t I "* > J kd 

A375.S2 tumors were e, sobcut&neously m both flanks of ihe incipient mice. Tmxmr 
t x were performed in sterde laminar arrbiow benches and under general 

anaes esi with Ro d ivetah 

cage was .,\'Kv to identify earmarked animals. 

sunn ;t i 1 ; a week, md the mice were 

observed rkuiy b>r possible aide-effects. 

When tit) i f 

a - ! chs Th© tumor rne< s > < > <. s d s> n> s > < no iv > 

f > t v ' M u s * r <N Ml U Si <- > 

«.> X f ' 5 > \ 05 

m[fe A(max) - in Aft)] ~ In ;B/«.) - at 
s ; v > K o)< N 

S U 1 ! «>i t «cV A<jb t s 

i so area t timet indo nd $ are co n e ssegath slop cx,so egro* curve 

\ m s t \ ^ v m , 

\ , i t J u i > i e < so' 

, s $ < > > i« si (. U b U 

> h ^ s 

burnt so'ume, \( i ! ' oU J lo-st fro ions tu \»A iwonimc to 
tile rormuhs: 

where k <~ 0.6?) is a constrmt defmrne the relation between 1 tdree oerpe • a! kahar 
,s nsonsions < < i: s - 

i if ! ebJXX v tlated acec > the .forms. 



J, 2 >M tpb \« a 
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! v i n i v v l 1 i , v ! 

( aiv>\u )> su w )u \ ! . if! c 

irasnxiormed CMmpertx grovoh curves by cs'lcuiawots of the specific growth delay, SGD, 
according to the formula: 

SGD = (TGD - CCfDVCGD, 

\\ i < ! ! i s , ( S I ( > ! > > 

kv.n' k f I \ , * it he a ix s .(K o 

tik (it i ! ! v. v. V , ( v. > 

n i a >> < > ^< ^ t < * 

! v > e I v 4 . > < i > f i tut a • 

tumors wit o 

t i !!«!(! << > 0 J. 4 0 V (> f U It t < I! U 5 <. f f\ ' i <)) 

* U! 4 1 /fO tumors in mice dying before < \ , a > of ihc experiment 

e <■ ! ie t 'm> 1 1. vs. i 
vLV'^ea \ , c e 

j < j » f x n f} i 

,i> N v. ! < il ' t !i 

0 v Ml , 1 i , \ , !N i no* 

m.\tv. iOtsenfr \wu u.td , i , « 4 it s i d ( < 5 

f s is 4 ^ - \\ , > ^ » ^ Mte>.< a xxeMm&m group 
were established tee e\eu ew o was terminated for this group by sacrificing the mice by 
e;>s, ,c ccc* \\i o\' 

\ , e 4 * ill h s ee «J eo:a t s > v tz growth 

s « <. ' s s ! i i i aS I v w ie 1 be 

1 Mi t. -. -J^Li'W \ * » v . S Si r 1, 4 s he<je>i h> 

ov i me 1 o* ps ik v < s s \ 4 it f \ mvutal 

! 1 s <1 fo, t) t x iiftatio-o 

\ i i I I t. t. i t I 

Tunjors demonstrating growth during tat leases ox consecutive msasaremms were included. 
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Uo xf 41 + o s ! r spiamedmn - ! , ?e excluded ucvo >th« 
ropl ; sd ati ; h - ie« i asd above 

The blinded treatment substances were labeled Test A, B s € and I). Bach group of mice 

Results 

% < K Uv ! > , v X i) H i u ' ' <> 

l x , - hi Ml. v , , S t M as ( > J . 

weighing of the animals reveaPd that the Imaisuem did not affect the weight of she animals, 
d u w'!K\ort \\ t , , - v v „i ^ * 'i m iti <n*n «is 

Thea! v v t ; ! 

^ i K. i- , M O *. v. s S i U M 

t UU 5? - si u o \ s H 

co &s\ 5 1 i j ! h curve is shown la Fig 

f e , s . d x vimir f if to t > Ov. e du 

mean t* m>» volume k it w j > o ,i >v * as ! u o < <\ .! id u <. dm HS P N 1,1 f f 1 1 lh 
t S oas ibit e other calculated growth 

cut" e < ;:\;c . . 



Group 


Number 


a 


0' 


t. 


IB 


(ID 


SGD 






tamers 


xiO- 






days 


days 




Control 




12 


8.2 


7.6 


0.982 


2.6 


2.3 


0.0 


Eebd< 


9 


13 


7.3 


6.6 


0.996 


3.0 


4.2 


0.8 


Variast(low) 


-8 


1.3 


&2 


5.6 


0.989 


3.5 


7,6 


2.3 


\ tnarivshish" 


7 


9 


6.0 


15,3 


6.927 


3.6 


25.7 


10.2 


T&bSs2 



The i o t at with the variant resulted in a dosexieparuleot eheh Biat.h doses of die variant had 
f s td v "s»t i t i i hi i d }^e 

U 5 1 K < f v s , . - x i i < ' 5 wSK ! 1 

Si d> ^ r of H*.: ;s a i .obitt,. oi the cfleco < e ■ >nd v o the <. Jc t c.ted 
utsvisHv! txli'Ut-avithr N^DcifvAmei v. . ! t v ^ oj xs 
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D ie oi eu iunx^-s kute. Thus, the troe val m i 
i^\Uu\ut vujn r ^ < - eu o " u 

lu ^ -ouuku 3UiJ\ \x ->d u s s - of ^ 
was found thai the SGD value for die variant (6 MlO/kg body weight, corresponding to 90 
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CLAIMS 

1, Use of an interferon o (1FNB) polypeptide - an increased functional « n half -life as 
compared to interferon d d; for ibe n-aaufacnne of a medicament for the treatment of a cancer 
iuamgr I ; ! U\i;w 

2. Use according to chum 1, wherein said malignant cede carrying interferon type i deletions 

> < iw'O I ( S f 1 K ! > 

\.k<( )ceo! s > ■ e; ^ - 

4, t Ni > m « U« i <. » wun< j « im i up. H^no o 

> oi-n, ,d v ion i n »t ! deed 
hn t on f v k >^ <!'*<; 

at t t i 

c,t cm mm <. I n\om 

- r.^c according t Uim ' nhercni ud r no ; \ sJt, d from the group consisting o 
in- _ \ > t 1 i v s o )»<«(" tun 

ceil carcinoma. 

'Is ! j , » > , - , Si OO s v «. K * U K«i^O 

ops'mj' os vihitk i' s v i a; i * Om.>ma nor * ' , < i a itii a } v »> \l n m 
aeral a < <w as «» v > v ^ -o ^ . nd, on 

Mi . o ^ S . . s s ( 

8, Use according to claim * wherein said sarcoma is * * 1 from die group consisting of 

v v ■> - i s - ! < s < u< ma 

>o -■ 1 f " 

9, Use according to claim i or 2, wherein said cancer is & glioma. 
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I K OUl<Ti£ J >!( )uu \ Ov tO 15 > <. 

malignant tumor.. 

11. Use according to claim 10, wherein s&kl medicamem. is administered -m o > > 

J 2, I ! i v i V s 

direct i.rsje< tion nl - lbs > m or. 

! Use according io claim .1 or 2, whereat; said cancer b a 

14 i I i u i ( t < I 

acute myelogenous icarkasmia, chronic myelogenous leukaemia, acute ij j leukaemia, 

(tH UK vfU > <- v \ i 

! ^ » ' > J i ! 

16. Use according to m, ' r rc said lymphoma is selected i tde group consisting of 
Rodgkmd disease: - H \ disease, Bweh y km d-ced lymphoma, UUa a 

lymphoma, Burfciit's lymphoma and mycosis fuugoides. 

1.7. Use according to drum i or 2, wderem sani cancer is a myeloma. 

I " V ^ . V . V N ) I > i I i 

\ l } I sH I t f » i 

v. f \n ! . \ ^ f 

VI c< NX x d \ , v > a < < K i 

e ! v < > <.,< Kdo« 

lu.'iui v 1 ^jaoshUmciammc UMMi s omaeamnme 

vti.dK v. U \> \\ -OxO* a Ov O K >gCi so, us Os > e 

asparaginase (elspar); bacillus calmeite-gunrg bleatutamide (casodex); bleomycin (blenoxane); 
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■> f i "> * BCNI BlC'Nf oabuci 

ieulcjAii> <hu i \kc^ ^n ^ v \ e ! ^ >^ " ' vtc \ 

arabia > ide (c yr.arabme) dac^ateine (DTK." ; d ic4i.aomyc.ln (act.i5ioiviyciv.i-! b cosrnege.rs); 

i n <. % , •> vp * ■> v ! 

t , { ! x is > t I < 11 m flu out 0 15 

H \! \ >. g v v C v 

(hydrea): tbarabaan (kiamycio); ifosfatnide; i.L-2 (prokul-aa aldesleukin;; interferon alpha 
<j t <> A, roferon A); bumteean (camptocarV keaprobde (iaproo); ievao'msoie (erg ana sole); 

1U ft S\< .f v v N 1 « i ! ' " ! f 

tU jHt> v f > < \ 5 | i ih \ s ( iCiii 0 -i . 1( 

IM 00 WJ C'» * ^ ^ JO I < J t . ^ >C <> 

» am baanoe m is v»nn); proKxraT*. ^« i ? a ,c ec [ .mi 1 j m 

Ci» \ i !c i x \ V ,T,5 ! o J v M 

s i i n i! k L' » ski 'u <> s ne i!i>!iti wtw^ni ' .ioavoni 

\ i v - s > 5 hi no j ; ■. J 1 i } . 

2: Is*, t. 'i ini' c ~n ^ h em iK - 1 el i d 

from Lbs group consisting of rnahgrarnv rnebaaaoa and cisp.iahn; roabgnant melanoma and IL-2; 
u.f j cell carcinoma arid doxorubicin; renal cell carca-om» and IL-2: breast carcinoma < 

< d«h an i n a i is n s n1 i 

22. Use according to v of 'the preceding claims, wherein \ > 1'PNB poiypeptido is used hi 
eorabmaoon radiotherapy, 

23. Use according to any of claims 1-22, wherein said IFNB polypepbde is an 1FNB variant 
,> v s * k s ) . b <■< > a < , s ^ K P'\ 

I x n * * v d as 

24 Use according to claim 23, v., bared; said variant comprises at least one mtedneod 
g'\o<,-v \ so: 
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glycosylate site 
gSycosyiaiion site, 

U Use ;uvc>nt)ng •■ : n N ■> > >. 

i it , ■*■ l \ \ T N \ x N \ 

S12N+N14T/S, F15N+C17S/T. Qi6N+Q?8T/S, K19N+U1T/5, Q23N*H25T/S, 

<> A < s \' N * >o s ^\ ^ »» n J o s KJNVfi * ) s l s 

Q48N+J Hvt S,Q49N Q5T.1 S (,) '•; N I 53T/S, R71N+D73T/S, Q?2N D73N S7SN, 

S76JN C 78T/S L88 S Y92 « S L981 S I 103N+K105'J S E104N I.06T/S 

E1Q7N+E109T/1 O08NUDI 10T/S,BH0M, FHIMIBT/S andLUSN. 

> U» t v > . ^ s k i s> v v I i < Jk > I ! 1 i 

of S2N+N4T, IT, Q49N4-Q51T, E7IN+D73T and FT 1 IN*R1 1 3T. 

29. IK s „ > - ! s t v , t i , e < s s i 
of Q49N-fQS IT, R7.lN-fD73T aM.FIXlN-fR.U3T. 

30. Use according to claim 29 ; svherei;? said scbsidcoorn arc selected from < group ^h. 'hi 
of Q49N+Q5 IT and Fl 1 Iff s-Ri i 37, 

31. Use according to any of cUnns 24-30, nb.ereu> , variant comprises at least two 
introduced glycosyUooo sdes. 

„ } , v 1 - is ' i, v. i n id _ v ».»^ t w 

sites;. 

33. fvauu-i to v. t t 31 or 32, wherein i gUcosykdori sites are in vivo \ 
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>l ts^ e d gto i t <■ s [ ! sub rations selectee ton th 

group consisting of 

Q49N-+Q5il>FllIK+Rn3 Q >K Ik v+D + PULN+Ril3'i 
S K-fN4MniM+RlI31 S NWN id 3 >N Qf I 
V\<-MF+Q"\ C — \ R ~i2 x \ i I '\>K.n v d\ 
\^\,\ u*l- '\<R f'i i s \ ? m 

L9N+RI .! T+Q49N+Q51W1 1 1N+R1 13T and .1. ' \ H 1 1 31 

Q49N*Q51T*F3 1 1N4R 1 13T. 

>o t <. ^ iOiun kv > it! p * v* 17 in 

human wild-type iFNB (SBQ ID NO 3) hm hem removed. 

u I i o ;es Mil ^ v < t b ui ter^^d »\ i> e 

substitution C17S. 

3g. Ifee according to ckcra 37, vvhsreio said variant compds.es subsvduiioas selected from, the 
oer > ^ n i - s - \\ RJ - 0 *S RUN-KT17S; 

S12M'-fNi4T/S+Cr?S, F15N+C17S, QIGN+CITS+QWT/S, C}7S^Kt9Nrf.2117S ? 
< I n ^ t *s wVo! t ~s F \ \ ^1 n < 4 N \ s ^ 

Ci7S+D39T/S,C17S+K45N+W7T^ 

v S 749d ddd C i 3 <3j N>i 5T/SX17S+S N+D73T/S, CI7S+Q72N 
C17S+D73N, CI7SfS75R C17S+S7<SN+078T/S, cnS+LSST/S, CI7S+Y92T/S, 

r?^ m^i s < d'vi ^ t ^ or^d ; >s rium 3 cr^i join-i i,\.r* 

i rSdH07\M iWS ^ xl ^ >5ddNdr3dM < O "s II I N-R 1 I ^ i I 

crm+Lum. 

39. Use according to - i ) >n ncm said variant eorriprkes subsdmuoi^s selected torn the 
u >up o j-- t „ o •» '\ \ I ~< 1 s i d'l-'su i 

f * oi \ u - s i -> - i S ~ T - \3, d n n \*< r v 



w* (mmo - 



S2N4N4T-fi3N-RnT+C17S-fQ49-N 3d $3.\>K4 U>N+Ri 1 Cm-dFlHN-R fl 

S3N \U 1»\ R^l C "S « v x [~KhN RU i 

M\ i 1 ~o>U \<U i"\ » O I 1 UMPiUl '«J 
L9N+R1 i'^^'H.INRin 

0. Use aecordO ( s <. ! s 

C17S+-Q49N-!-QS1 T-i-F1. 1 IN+Ui 1 31, 

41. Use according to any of churns 23-40. vvhemo; said variant comprises a airbstuiidon m 
position 110, 

42. Use seconding to claim U wherein said sudsdtuiion is selected so the group consisting 
of D 11 OF, T>1 10 V, Di I0W and BUOY. 

-4 Use jcc< ding to claim 43, where! aid 5 - mp ses sabsj I kxei torn the 
g*mrp e«»sistiBg of 

D ju n * v ^ di*\ 0 I - >s II tN+RU3T, 

I'M? lN+D?31>hD j j OFtFil IMR I i .M S.Wmi> 1 1 0FUP1 1 1N+R1 1 312 

\A ^ dHM'V\dt O ! d s 

S2N*N4T*L9N s-Ri IT+D110F*F] UN4-.RU3 f.\ 

vU \ U i I 9N-R I \ g^N UU u{ I UN+Rt 13 

Ft I unr^Qsi- r 10!*KU\ 5 <U3I ajkil*\+R" ! i"dt u a un \ 

43. Use .t.u) to claim 44, whereto said vad&m: comprises die subadtudons 
Q49N+Q5 rid-I} 1 1 OFt F 1 1 1 \ < R 1 1 3 

l v } t to s n 4^ v n, J i t uip - J -nC tit oes so ectod 

from i group consisting of 

C17S+DJ KNW ill N-fR 1131 CI7S d)49N rQ51 I +DUOMF1 UN-5-R.il 31, 
l l s-k U v 1 R H'i d>D U N RH.U 



w* (mmo - 
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73 

S2N-f N4T-fC.1 7S4-D1 lOF-fFl 1 \ < . 13T S 
VNNiH ^0'\^ ! 1 ^ ) 0F4-F1 1 A < I - , 
S2N N4T U)b mi'TM I S DUO FiHNM-Ri.13 
S2N+N4T+L9N+R1 1T+CI 7S+Q49N-rQ51T-fDl 1 IN+R1 1 3T, 

1 A.IU, Mfi ?s < V U- \ «^ 1 F ! ! MR I PT a < 
UiN+Rl i'WTSrlM U>! *Ft i 1N---R: 131 

* < f > sOs k t -n v - 

CI?SfQ4«N+Q5IT-rD1 l.OF-hf I 1 IN+R1 J3T. 

V. f V ) J St h t Hi s* \> 

IB NO 3, 

t s v ! ^ \ i!' i\i I iM.ki ui ei Ik J 

an nrotru* acid residue ut the IFNB polypeptide, 

50. Use according to claim I" mot no glycosyktion sues have been, introduced, 
% I < u i >, n s o I x n .rkastone 

" , S X N s s ! i k i <> \ i )lf x v 

48. 

53. i according to any of chums I--22, wherein acid i \o polypeptide has the amino acid 
a >. < < < ^ \ d I ^ s 1 ! i S n 

! o d. re.sada iFNB po lypepti ( 

-4 5 st v .see t> m <i v s „ s d < s s ! H <> vol. 

55. Use according to soy of chums 49-54, wherein said attachment group is s a-amiso group 
of a lysine residue or the f e- t i so group 
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removed. 

57. Use according to claim 56, whereui said lysine residue \ selected dom Uu- group consisting 

> Kl.9 93? ; Rde.K5 R99 K 05 KlOi 1 1 > KJ23 sJ I dR136 

i. 1 , .st^ - > >t a cue oe- -1 n 

ofKJ9,K33,K45andKJ23. 

s t , , , , > , Mm t sM«e 

60. Use accord* ) 59, wherein <. >, no iOi u< selected ftx> id group 

comimngofM9R > mmMSll i tl2m > K19R+K33R, KI9R+K45R, K19R+K123R, 

K19R+K r i K45R K3*R r,4^R+K123&andKl«R+K*U+K W K 23R 

S I \> s uf Ms i se'CvAji > i i »pc>nts>sfm$ 

o 09R-s-I< >IlrKl23R K19R+K33R+K1? SB KJ.9R+K 5 iK R *5R and 
K33R+K45R+KJ23R. 

<> N . V ^ i <4 V f P 

on,! > vi i ! ? ! it >ns sej ed from ih 

group consisting of 

CI7S4-Q49N4- Q5 ITfKI 9R+R33R-K45R, 

C ? <-D 1 1 V-I i Acx KK'Rh 03R+K 5R 

> l\S*v)i«>N Q3 1<R7 N U-q fr» 0] ~ 'HWklP >R v^K K^R 

s:N+Mi-f i ',^n i'T'^i >rum\r ^R^::^i^k^'k 

f,-N O \ ! t\ \ R °R 

S2^+N4T*L9N*Ri ri'-HCnS+DllOP-J-FillN+R] J3T-5-K19R+K33R+K45R, 
s2 £ N <) b R IT+C17S Q49iN QS 1 T+D I iOF+Fi 1 iN*R 1. 13T+K 19R+K33R K45B 
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im+Rl 1T+C17S+D U0F+F1 1 1N<-RI I *T*K ! <>R * KJ3R+- K45R - 

64. Use according to claim 63, wherein said variant comprises the substitutions 
il ^ ntMwYuT}?* l+l ^ \ k »R t k^K 

65. Use according to claim 64, wherein said variant has (he ammo acid •».< e e shown in SEQ; 
ID NO 4. 

oo i ■ < t >i ; i i it 

o < t>v«ii V '> , v S\ - i ? \ 

6S U;ss according to any of claims 54-67, wherein said \ \ \> polypeptide comprises a single 
PEG molecule. 

69 iXseofaniiiterieri.nliin \ H > polypeptide with m lucre* d ftmcuonal /» rfw half ah as 
,x m s > i . 5 . <. i v a v. 

of a : x 5 w ' < i \e t , < ,\ a . 

ff t v ^ . v v <><•> ^ v v. n tn i , <> n > Ho< P< 3 

i Use according to claim 69 or 70, \Wwrem said medicamem is i i v> „ as defined u 
claims 1. 1 or 12. 

5 ) i v. 3 oim \ d n 

claim* 20 or 21, 

* i ^ o v. o > o on e^ < <, n ^ > i 

with mOiotherapy. 



wo tmmmm rcmKzmsimmm 

76 

, < j j " . \n ' q n s j i * > 

of claims 23-68, 

75. A method of iresumg a anenoiai having a carreer, wherein said cancer has malignant cdls 
can imerft dd « scud method 

if 5 |\Utk h !K\ ^ ^'^ x i V 

functional in roar aaiahfe m compared to bnerferon |3la. 

76. A method of reeahrig a mammal having cancer, raid cached com prising aoimjrhOndng to 
said 5i f a darapeodcaily eaacnve dose of an interferon beta (Om-iB) polypeptide wdi 
increased fcectiona! in vdo halrdde aa compared to iiaerteroo CHa Lrr , f o i a 
chee t has ecia era 

7.1 Al ovjh \i a , v " . ! e? ran benng 

?Bs A phuno . x < : > comprising 

1} ,\n u rc ! ■> I u s 

corned mkmkmxm 

!> o o axaat 

- I , ; n wi » s i an 3 

m claims 20 or 21, 

sa any of Jaunv 2 ' -ah 



P€T/»K200MM>i)554 



1/1 




5 10 15 20 25 30 35 40 45 



Fig. 1 



> 5 X 



y.^QUSNCK LISTING 

H's> Maxygen. apS 



era ci; 

:or v >j ess u 



it a > agaagacaga catggaagaa asa;: "gaaga aaaaagataa, Jv , K : 

i . , ^ ( ttetgea ttaesstg&sg 54< 

scigaaggag a > ! s t SO 

aacttxaata acsgacttac aggtascctx: agaaacLvaaa gsuCtcctag ccrtgtgcct.c 6&< 
agggactgga caaf ;:g:i:;:;: aagaaaaaa a. cs-sccagcag atgaaga'ata agegaatgat ?2 ; 

*< < - : < j <<■ » j J t v * va a- 7*8! 

gttaatttta taaaaaaaaa taaa&aaaag aaaaa;:aaat tataaaagga gcaaaagtca • 



Mat > ? Gin 
1 5 10 15 

Cyss Gia Lys Tan: :,aa gig i'.a a Laa Ar.r. :)':; arg aea Kii; Tyr Cys aaa 



1. 



Giu Tnx lie wi :■ : .va > ^ ' -v a; , al;. v iv< ^ ■ o\\ :: e Asa 



His Thr 

100 105 110 

i.>rg Giy lys .leu S»j: Ssr 3 iy Aa 

IIS 120 138 

lie !>-:::; His Tvr Leu Lys Ala Lys GIxj Tyr Bar tes Gyss Ma Tap Thr 

130 133 140 

lie Val Arg Vai Giu lie i-.-v.'-x Arg A:?;: Phe Tyr Pha lis Asa. Arc Leu 

14 5 150 1SS 160 

*l cGy Tyr . ! a.j.x 



<211> 166 
<212> 6&$ 

<213> arfciSicial Secjueraai 



<40C> 3 

i 5 10 IB. 

Ser Gla Ays Leu Leu Tr» Gin Leu Asn. Gly Arg teu Giu Tyr Cye Leu 

20 25 30 

,i => 5 »l» Le Gin 

35 40 45 

Asrs Pbe Thr Lys Giu Asp Ala Ala Laa vhr lie Tyr Giu Mat tea Gin 

5G SS SO 

Asa ;> J - 

85 76 ?2 80 

Giu - 1 al SIu Asn L« >eu Ala Asa Val T<> - 1 

85 SO .95 

His Lea Lys Tbr Val Leu Giu Giu lys Leu Gla Ays Giu phe Asa Thr 

LOO 105 110 

Thr Gly Lys lesi Ha;: Ser Sar la a His Aeu Lys Arg Tyr Tyr Gly Arg 
US 120 125 
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I6S 




1 5 10 IS 

« ^ « » « - *g * « * ** *jj °" 

, „ *, «. h- « iij «. «. ou, n, , 3 «, _ 



Glu Thr He Vsl OXu Asa X*eu Lev; Ala Asix Vai Tyr His Gin. He &®n 

m 90 95 

His Lea ,n< ? ; , V&l : *' , U Glu Lys Leu Slu Lys Glv; Phe to ttur 

reo ids iio 

~ ii; " HO " " XH 

:: Vai GUs Let ,V As - \ ?he Lis Ass g hex 
145 ISO 155 160 



•I'hr (Sly Tyr Lev htg Ass 
<210> S 




70 



<211> 7 0 



3 



WO 2004/020468 s * i < 



ri2> urn. 



■-rrotiOK of Art i t !.<::>.«]. S^gLUfree.- prb"«r 



agccgaacgg 



13; \ t - - 



- s 



<400> ? 

» ... < atccccgagg aaatcaagca pctgcagcag icw ■ 
tctgaccacc 



<22Q> 

<223> s J t 5 px: 

<400> S 

ag-gagiiiicvct:. ggagaaggag gs.ctfccaccc goggcgagav. ga ;:g-:g : ;ctcc ctgcacctcgs 
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<210> 11 
<2ll> 70 
<212> pm 

<213> Artificial Seguaiies 
<220> 

<223> Dsss5crip>:xor; of Artificial Saqusncc: primer 
<4Q8> 11 

< i gactagcgga r:cct:cstcsg ttgegc.aggt cgccggtccg gcggtigaig 60 
aagcagssgt 70 



<210> 12 
«2U> 70 

<213> Artificial Saqnen.ce 

<223> De;s ; -ri p; ;i«ri a? Ar:t i fie.:.*! Segu.arcs : primer 

sgccgcsgtg gefcgcacbcx; acggccttca ggtag;:.gc«g gstgcggcca tagt&gcgct SO 
teaggcqeag 70 



<2IG> 13 
<212> DKA 

<220> 

223 > Ueser ipt i< { <. 

<4C0> 13 

c s cct cc«gK ^ SO 



-<21Q> 14 
<3iJ> 70 

<2:n> &m 




<4Q0> 14 

gagctggi-.g'r. cctgceggaa ga;:geg;g««g stacicagca gcatctcgts g*tggtcaga 60 
! -.J 70 
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<400> IS 

CGKcggggut gtcgsagttc &tcctgte.«-" cc^ggcag-a ccocsggcoc ccgtncsgct 



<2I1> 70 
<2-2> DNA 

<2i:i> Artificial Sequence 
<220> 

<->?. 3> >escrigtioa o 
<400> 16 

; ■ ' "'3< so 

70 



< > 7C 
<212> mA 

V i - t , ,\ .. e , , 

<220> 

-^223> Description of Artificial Sequence: prirser 

<400* 17 

igs s:egccctgct . ectgtc yaagci r.esg 6'0 

::->:-:;tC P 



<21Q> 18 
<211> 70 
<21S> DKA 

<213> Artificial Sequence 

<223> Description of Artificial Sequencer pritr-.er 
«i00> IB 

c&ctgctcae tgge;:xatcg . * " . it caotcdctst: aggg<a3eccc sagctggcta 60 

70 



<210> .IS 

<2ia> DM 

-<213> Artificial Sequence 
<400> IS 

sec j it age tee t < g.-^gctggtg 60 



<2I0> 20 
<*All> 70 
<212> DMA 



6 



WO2i>04/i>204<>S 
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q cga. 



<2i?>> « t ' 'v Sfiqii&nce 
<220> 

<223> Description of A?: :: i ic.Lal =aguenc«;; primer 
<400> 21 

ccgtcagatc axaggctagc Uvauiqcscit agfc^a;:o;;c i0 



<2Vi> 32 
<212> mh " 

<213> artificial Segaaaoe 
<220> 

<400> 22 



<210> 23 

<;m> ?? 

<213> Ar;:.i;:ici.ai Sequence 



gecgescggg cgcctggsigt actgcctgaa gg?:scsgga;:.g' aacttcgaea =:::\:o;q;.;qq: : : 50 



v t < >■ x. v ~ „ - „ i - 

<400> 24 

tctccaegcg t&cgatggtc; caggcgcagt ggc"c: 



7 



WO2i>04/i>204<>S 
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tificial Saqaaaaa 

script ion c: Art if idai Sequences pria&i- 

xg gaocagagga tcctt&tcag ctscacscsgt sgccggtcag o^f SO 



aag^agaagt 



<21Q> 2B 
<211> 31 
<21.2> SKA 

<?: } /••.':.*'.. i f iaial Ssc?a<sne a 
<220> 

>; D« «c ripfcion o t j Lai Ssq 
<400> 26 

cstcagcttg ccggt.ggcgc ■:.;;;:c.';:i:<:ctt c 



<21i> 31 

<217.> DJSSA 

■s213> Artif isnal Sagaaace 
<220> 

<223> Da script 2 cial ^ N xr< >~ 

<400> 27 

< s icaagctgat $ 



<210> 23 
<21l> 40 

<2i2> ism.. 

<213> Artiticisl Scgx-eacc 

t > i > ! O 1 v 

<4<10> 28 

<. i j" tagt&agctt tS:.a::.c«gttg agcaggcagc 
<20.6> 29 

<223> Descriptor! ca: Artificial Caaa-sace; primer 
<400> 29 

a ' sacttccagt greagegect. cctgtggcag etgascg 



70 



8 
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23> Itesoript: ion ai; «rt .a.l aagxsaca; prin;ax' 



3 , _ aaa 



<220> 

< 223 •• i>e script:;. ox; of Ax'tificial Ssquaaca: priaax- 
<40()> 31 

— a-v a agagafcfccag <p:<:a::agggag - t«.a:ggaggt - aa a a ; 

fctc ' 



<210> 32 
<2ll> S3 
<212> DKA 

- t - * v " ~ s 

«220> 

<.223> Desc ipaiox; si Arc £icia3 a < * , ritaer 
«400> 32 

s - ; i „ a ^ - * v < s v ^ >. < < x a , - , '„ v SO 

ccg 4 P 



<■:.<:> 33 
<2it> 30 
<2V2> DNa 

f i < i Sag an a 

<40Q> 33 

ggagtaataa: ttagtgaa;; x. tatgc&aat.g 



•x212> DMA 

<213> Artificial Sagaexa;« 

, S ^ > - >'> <. 3a „ s.- ">'" 



: ocgx> " gxa.gaagop 



9 
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<211> 30 

<212> Dm 

- r.l3> A sificiaJ 3 

<220> 

<223> Description of Arti:" Sogoo.ocsi p;::lr.«r 

<400> 35 

;:.:;:;;v:.ti::ag« acui:cat:c:ss ggaggacgcc 



<2I2> DNA 

<213> Artificial Seqnonoe 
<2 2&> 

<223> Da-scripcioa of Artificial ■?>::;:;: ■ priioer 
«400> 3 6 

eg; gstcca gec«ecst *a g cct? 



<211> 34 
<212> PHA 

■\'213> A:r:tiI:ici?U Seqaaoce 
<220> 

<222> Sescripvloi; of: Artificial Sequence: prinvsr 
<4.QQ> 3? 

cgcgg&tcca gccacc&fcga ccs-so«istgtg ccfcg 



<210> 38 
<U1> 30 
<2X2> SKA 

2 i - - ' 

<220> 

<223> Bescripoioa of Artificial Sequence: gru-or 

<4Q0> 3B 

ttg gi i- sesgct< 



<223> Pecc>'ip;:.io:a of Artificial Sep\;e:ac« : prisi&r 
<400> 33 

atstotcccs ogc'tttta.;:.c agttgcgesg gt age ogee 



10 
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<2xu> mm 

<21'3> Artificial Sequence 



<223> Description of A;:t:iiici?;i S%qusnca: pr: 
<400> 40 

aa^csyctg!: cc-sscttcac aaaggaggao 



<2i0> 41 



< 2 .1 V> - v ! ' Sagaeaoe 
<220> 

<223> Description cf Artificial Segue;:- o« : pri;;;ar 
<400> 41 

ccKX:i:u ca gc:a :-ca g« cc z i 



<2X0> 42 
<211> 30 

<2i%> imh 

N 5 Artificial -\t -v 

<220> 

;«sk ptio^i of AirtiSici? ' rca >r.ir>B 



<210> 43 

<::;:;> 30 
. t > a 



<400> 43 

acgcagctxjc: raascttcaa aaaggagg:a: 



<21l> 34 

<2X2> SB 

<213> Artificial Segaence 
<220> 

<223> aoao:: :.g;. a -a of Artiiicial 2A?qv.sacc- . priiiar: 

<400r 44 

cccggatcca gaaacas;:c;a ccsac;;ac;tc cctg 




i! 



WO2i>04/i>204<>S 
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<2IQ> 46 
<2ll> 3 0 
<212> DNA 

<2iy> Artificial Sequence 



-<223> Deacriptio;:: cf Artii iraai Sequence: praror 
<4i}«> 4S 

aagcagctgi ;;«;;«<;;: tcac eaaggaggac 



<2i3> Artificial 



of Artificial Sequence: prisser 



<400> 47 

cgcggi > ^ ^ s saa via-* i cctg 



<211> 30 
<2!2> DNA 

<223> rou crip!: icon of: Art ificial Segwacs; primer 
<400> 48 

cegeccgccg gcggtgcaga ae ■: cc u ;: etc 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-; primer 
gagaaggact ccaacaccee cagoasgctg 



12 
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<230> 

<223> Description of: Artificial Se<a^rcT-5 ; p>::;;,o:: 
«i00> SO 

34 



<21Q> 51 
<%%!> 30 
<212> ivr:;;- : 

<2i;j> Artificial Sequence 

<223> Description ol: Artificial Sstruencs; priavsr 
■<4Q0> 51 

eagcrtgocc- gtggtgttca crcr.ocrcic 30 



<223> Description of Artif iciai Sequerea : c: iaa-: 
<4.QQ> 52 
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1. > 1 ' u> 75-77 

Claims 73-/7 rebate to methods of treatment of the human or animal body by 
suroerv or by therapy or diagnostic methods oracticeo on the human or animal 
body (FCT Rule 39,1(1 v}) , Nevertheless, a search has hear executed for these 

a. (g»*te, 1-26, 69-73 and 75-79 



sea FURTHER INFORMATION ; 



see additional sheet 
As^a re^ atr R. 40, 2(e) 
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Continuation of Sox 1*2 

Claims Nos,; 1-26, 69-73 and 75-79 



The h w of claim 1 is unclear - ambiguous r f ** ^ to the wording 
"an increased functional in vivo half-'h f ;i as compared to interferon 
; M { us, q > if 1 i ^ 1 » f iB < 

to be included in a major group comprising interferon Deta (IFfJB). 

i r - a i c 1 i. t > > « < Per ) e manufacture of 

i <, im> * , * n , - < v , to a 

t esi nobis % ? >rt m i ictional in 

vivo half- life as compared to If N8- la. 

Present claim 15 relates to an extremely large number of possible 
variants of Interferon -beta which differs from the know human sequence 

m y ID ho?: i ? > scues* 

Suopo " t n f - > f on 

the' mean! no of Article 5 * is to be found, however, for only a very 
small proportion of the interior < ^r'-anr.s cia^wd (claims 1 and 
23). In the present case, the claims so lack support, and the application 

-C v " * N< »» t * f i 

claimed scope is impossible. 

Independent of the above reasoning, the claims also lack clarity (Article 
* ^ereice 
*o % r^ >t L> he i' u t. ) n " t so enl 

case is such as to render a 8«aningf«l search over the whole of the 
claimed scope impossible. 

, out for claims 1-26, 89-73 and 
75-79 relating the use of interferon seta in compositions for the 

treatment of cancer. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search reoort has been estahi i • ■ not he the subject of an 
international preliminary examination (Rule 66.1(e) PCT)< The applicant 
is advised that the r?0 policy when acting as an International 
Preliminary Examining Authority is normally not. to carry out a 
preliminary examination on matter' which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chanter II procedure. 
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This ft ten a c sa Sea* chin > 1 * > x>ups of) 

•inventions hi this international application, as follows; 

1. Claims; 27-68, 74 and SO parti ally 

Use of TFNS variants, wherein said at least one 
glycosvlation site is introduced by a substitution selected 
from C17X {X*any mi no acid) according to part of claims 
27-88, 74 and 80. 



2. Claims: 27-68, 74 and 88 partially 

Use of iFNB variants, wherein said at least one 
g]>cosv v atior site ^ 

from K19R, K33R and R145R according to part of claims 27-68 5 
74 and 88. 



3, Claims: 27-68, 74 and 88 partially 
Use of IFRB va 

t reduced by a n e>eiau 

"IT >! according to part of claims 27-68, 74 end 



4, Claims; 27-58, 74 and 88 partially ' 

Use of IFNB variants, wherein said at least one 
glycosylate on site is introduced by a substitution selected 
from D118X (K~any amino acid) according to part of claims 
27-68, 74 and 83. 



5, Claims; 2?«68> 74 and 38 partially 

Use of I RIB variants, wherein said at least one 

svlat on sits is ini 
from "FUIfHRinr according to oart of claims 27-68, 74 and 
88. 
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